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cause  of  Mineralogy  and  Geology  in  America,  not  merely 
in  contributing  to  their  early  introduction,  but  to  their 
efficient  cultivation  among  us,  prompt  me  to  dedicate  the 
present  work  to  you. 
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PREFACE. 


The  eclectic  character  of  my  introductory  volume, 
which  was  intended  to  give  a  view  of  all  the  departments 
of  Mineralogy  excepting  Physiography,  rendered  it  difficult 
for  persons  employing  it  to  avail  themselves  of  other  treatises 
for  full  descriptions  of  the  species*  The  inapplicability  was 
principally  owing  to  my  adoption  of  the  improvements  of 
MoHS  in  relation  to  simple  and  compound  varieties  and  to 
the  numerical  scale  for  expressing  the  hardness,  and  to  my 
following  Brooke  in  the  treatment  of  the  regular  forms ; 
not  to  mention  the  circumstance,  that  my  arti6cial  tables 
enumerated  a  number  of  species  whose  descriptions  had 
not  found  their  way  into  any  English  work.  This  was 
foreseen  in  the  preparation  of  that  volume ;  and  notice  was 
accordingly  given  in  k,  that  a  second  part,  devoted  exclu- 
sively to  descriptions,  and  constructed  in  accordance  with 
the  principles  of  the  6rst,  was  in  preparation* 

In  addition  to  the  desire  of  supplying  what  was  thus 
wanting  to  carry  out  the  plan  of  study  which  had  appear- 
ed to  me  to  possess  the  greatest  advantages,  I  was  stimula- 
ted to  the  attempt,  in  the  hope  of  being  able  to  contribute 
something  towards  the  more  satisfactory  determination  of 
American  localities ;  an  undertaking  for  which  my  miner- 
alogical  travels  had  afibrded  me  considerable  facilities.  In- 
deed, so  numerous  bad  been  the  discoveries  in  important 
mineral  depositories  since  the  last  edition  of  Cleavsland's 
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MiDeralogy  and  the  publication  of  Robinson's  Catalogue^ 
and  so  many  doubtful  points  existed  in  relation  to  many  of 
those  quoted  in  these  works — not  a  few  having  been  erro- 
neously announced,  either  through  inaccurate  determina- 
tions of  the  species,  or  their  occurrence  in  trifling  and  ac- 
cidental quamitity — that  the  proposed  work  seemed  justi- 
fiable solely  on  this  ground,  provided  there  was  a  reasona- 
ble hope  of  placing  the  subject  in  a  more  just  light.    .Be- 
sides, it  was  had  in  view  to  indicate  the  crystalline  forms 
noticeable  among  our  minerals,  a  point  which  had  been  so 
much  overlooked  as  to  have  created  a  very  unfavorable 
impression  of  the   mineralogical  riches  of   the  country. 
There  seemed  room  also,  to  perform  a  desirable  service 
by  appropriating  to  the  work  the  latest  discoveries  of  the 
German  pnineralogists,  to  whom  the  science  is  indebted  for 
its  most  important  advances  during  the  last  ten  years. 

The  general  rules  according  to  which  the  descriptions 
have  been  drawn  up,  are  those  laid  down  in  §.  126,  of  the 
Introductory  volume.     The  trivial  names  to  the  species 
having  been  adopted  in  the  analytical  fables  for  the  reasons 
given  in  <^.  117,  it  became  necessary  to  employ  them  also 
in  the  present  work.     Indeed  so  smsill  is  the  number  of 
species  in  the  mineral  kingdom  compared  with  the  species 
in  the  other  departments  of  Natural  History,  and  so  defi- 
cient ill  fixity  are  many  of  the  still  accounted  species,  that 
it  is,  and  probably  for  some  time  to  come  will  be,  most 
prudent  to  call  them  by  these  names*     The  chemical  de- 
signations leaving  by  general  usage  been  dropped  where 
other  names  existed,  Beudant  in  his  system  of  Mineralo- 
gy has  attempted  by  the  invention  of  new  names,  where 
it  was  necessary,  to  render  universal  the  application  of  tha 
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trivial  nomenclature.     Approving  of  this  reform,  I  have  . 
adopted  his  names  in  numerous  instances ;  and  where  spe- 
cies were  still  left  unprovided  with  trivial  epithets,  I  have 
ventured  in  a*  few  instances  to  propose  them> 

To  the  trivial  name,  the  systematic  denomination  is  add- 
ed in  a  smaller  type,  as  it  appeared  to  me  important  not  to 
lose  sight  of  what  in  its  other  branches,  is  conceded  to  be  one 
of  the  greatest  advantages  of  Natural  History ;  viz.  that  of 
expressing  in  the  names,  the  connexion  in  natural  proper- 
ties, subsisting  among  the  species.  Whether  the  names 
here  employed,  which  are  mostlynhose  contrived  by  Mohs, 
will  ultimately  be  approved  of  by  Naturalists,  is  not  at  pres- 
ent certain ;  but  their  use  in  the  intercourse  of  Mineralo- 
gists will  often  be  found  to  possess  important  convenience, 
and  though'  compelled  in  the  future  and  more  perfected 
state  of  the  science  to  give  place  to  simpler  expressions — 
perhaps  to  those,  constructed  according  to  the  genius  of 
the  Latin  language  by  which  means  the  difficulty  of  their 
translation  from  one  language  into  another  will  be  avoid- 
ed— they  still  appeared  ta  me  to  be  worthy  of  being  re- 
tained, especially  as  they  are  introduced  merely  as  syno- 
nyms. 

The  alphabetical  arrangement  of  the  species  has  been 
adopted  because  it  seemed  most  likely  to  subserve  the  con- 
venience of  students  using  my  characteristic,  or  any  other, 
in  the  determination  of  specimens ;  as  well  as  that  of  per- 
sons having  occasion  to  refer  to  the  descriptions  foir  less 
general  purposes,  as  for  example,  to  learn  only  the  crystal- 
line form  of  a  particular  species,  or  to  obtain  information 
respecting  its  locality.  Had  the  natural-historical  arrange- 
ment, the  chemical,  or  any  mixture  of  the  two,  been  em- 
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ployed,  the  incoaveoIeDce  of  consulting  an  index  must  ne* 
cessarily  have  been  encountered. 

But  while  the  alphabetical  distribution  has  t^e  advantage 
at  least,  of  being  independent  of  all  scientific  arrangement — 
concerning  whose  present  existence  many  entertain  doubts, 
— the  two  tabular  views,  one  at  the  commencement  of  this 
volume,  and  the  other  at  the  conclusion  of  the  second,  will 
present  the  species  grouped  in  accordance  with  two  classes 
of  affinities,  the  first,  the  natural-historical,  the  second,  the 
chemical,  resemblance,  [n  the  constnicuon  of  these  tables, 
I  cannot,  of  course,  suppose  that  I  have  acquitted  myself 
to  the  saiisfaciion  of  all,  when  1  have  but  so  imperfectly 
satisfied  myself. 

The  chemical  arrangement,  however,  is  such  as  the  pres- 
ent state  of  chemical  science  seemed  to  force  upon  me 
without  much  choice.  A  more  extensive  and  accurate 
analysis  of  minerals,  however,  will  undoubtedly  produce 
in  it  many  changes,  while  also  it  will  permit  the  composi- 
tion of  a  considerable  number  of  species,  now  left  in  un- 
certainty, to  be  expressed  with  atomic  precision. 

B#th  in  this  tabular  view,  and  elsewhere  in  the  work,  I 
have  refrained  from  adopting  the  algebraical  language  of 
Berzelius  for  denoting  the  chemical  constitution  of  min- 
erals, although  it  would  have  afforded  much  convenience 
in  the  present  state  of  chemical  nomenclature,  more  par- 
ticularly in  relation  to  isomorphous  compounds,  because 
I  have  every  where  sought  to  exclude  whatever  has 
an  abstruse  and  forbidding  air ;  knowing  that  many  have 
been  discouraged  from  entering  upon  this  pleasing  and  fa- 


ciie  porroit  by  the  diseorerj  of  even  the  occMional  use  el 
unintelligible  language  in  a  professedly  elementary  treatise 
of  its  principles. 

The  natural-historical  arrangement  of  the  species  is 
principally  that  brought  forward  by  Mobs.  I  have  never-* 
theless  ventured,  though  not  without  considerable  hesita- 
tion, to  propose  a  number  of  alterations,  which  will  be  ob- 
vious on  a  comparison  of  the  two  systems.  In  making 
these  changes,  I  have  endeavored  so  to  constitute  tlie  ge- 
nera that  the  species  of  each  should  be  bound  together  by 
a  similar  amount  of  resemblance.  If  in  the  executiou  of 
this  difficult  task,  I  have  not  violated  the  affinities  of  the 
species,  an  important  advantage  will  have  been  secured  in 
the  simpIi6cation  of  the  nomenclature  by  the  great  reduc- 
tion of  genera,  especially  in  the  orders,  Ore^  Pyrites^ 
Glance  and  Blende. 

The  formation  of  the  new  order,  Picrosmine^  appeared 
to  be  indispensable  in  providing  a  place  for  a  number  of  spe- 
cies, which  MoHs  had  declined  incorporating  with  his  sys- 
tem from  their  deficiency  in  regular  forms.     The  produc- 
tion of  the  genus  Lusine-Ore  was  rendered  necessary  for 
a  similar  reason,  in  order  to  receive  such  species  of  the  re- 
quisite structure  and  specific  gravity,  as  are  believed  to 
owe  their  formation  to  the  decomposition  of  other  species. 
The  above  mentioned  writer  does  not  allow  such  minerals, 
provided  they  are  in  a  friable  state,  to  constitute  distinct 
species;  remarking  of  them,  that  "  it  is  in  direct  opposition 
to  the  principles  of  Natural  History,  to  consider  decompo- 
sed varieties  of  one  species  as  varieties  of  another."    To 
the  correctness  of  this  as  a  general  rule  I  readily  assent, 
aVoiring  it  fiiU  force  wJicaa  the  resuking  oaaae  i$  not  haoio* 


geneous  in  Us  mechanical  compositioD  and  at  the  same  time 
destitute  of  a  6xed  chemical  consiitution. 

The  general  order  observed  in  the  particulars  of  ,the  de- 
scriptions is  that  adopted  by  Mohs,  whose  language  in  re- 
lation to  a  number  of  the  properties  has  been  employed, 
verbatim.  The  description  of  the  regular  forms,  however, 
is  quite  different  and  requires  some  explanation.  In  many 
instances,  all  the  observed  forms  are  represented ;  in  oth- 
ers, where  the  number  was  too  great  to  admit  of  this,  such 
a  selection  has  been  made  as  appeared  best  adapted  to  give 
a  correct  idea  of  the  entire  series  of  modifications  wilhin 
the  species.  The  locality  is  sometimes  subjoined,  wbeiy 
the  form  represented  is  not  common,  or  when  it  is  know 
to  occur  at  a  particular  spot  in  unusual  perfection. 


The  primary  forms  of  Brooke  have  been  adhered 
more  for  the  reason  that  they  are  still  in  such  commow^  ^^ 
in  English  works  and  from  their  expressing  in  ge{[t  \  \^^         > 
cleavage  forms  with  correctness,  than  because  tK^^^^Z/A 
every  instance  the  most  simple  solids  from  wbiM    ^^''^{^ 
ondaries  are  capable  of  being  derived.     In  tt\^    ^'^e  sec  ^ 

tioned  view,  they  would  certainly  admit  of  a  v^     J^^t  vt\^ 
reduction.     The  tetrahedron,  cube,  reguVv    ^  ^^Port^  ^ 
and  rhombic  dodecahedron  might  form  a  ^      ^^^^^^^A 
the  right  square  prism  and  the  octabedroj^     .^  ^•^^fem 
base,  another, — ^the  right  rectangular  prisr^j  ^  ^^^  ^  ^Qu"^ 
dron  with  a  rectangular  base,  a  third,-^^^^ ,  ^  ^he  oci  l  ^ 
bic  prism  and  the  octahedron  with  a  rho^jL*       '''ght  rk  ^ 

For  the  sake  of  easy  intelligibility  ^i 
beet  of  the  crystals  are  described  i^ll^'  ^^«  an^i 


'f^H^ 


«K 


ntwkcx,  id 

(>^^ical  system  of  Doution.  Nor  have  I  thought  it  best 
^  ^xiote  the  corrected  angles  in  place  of  such  as  were  ob- 
^"^^ned  by  observation,  except  in  those  crystals  depending 
upon  forms  of  invariable  dimensions.  In  other  cases,  it 
would  no  doubt  have  been  safe  to  have  employed  such  an- 
gles in  the  great  majority  of  instances,  yet  the  slight  varia- 
tions occurring  in  the  constancy  of  angles  in  the  individuals 
of  sevei*al  species,  still  leaves  us  in  doubt  what  dimensions 
to  assume  as  the  most  free  from  error  by  which  to  correct 
the  others.  Until  this  confusion  is  removed,  the  student 
will  not  suflfer  much  inconvenience  by  adopting  the  present 
somewhat  circuitous  method  of  becoming  acquainted  with 
crystals.  And  besides,  to  have  adopted  the  mathematical 
treatment  of  crystals  alluded  to,  would  have  prevented  a 
large  number  of  persons  from  understanding  the  subject, 
to  wUom  in  its  present  popular  form,  it  is  perfectly  Intel* 
ligible. 

In  the  preparation  of  this  work  it  has  been  necessary  to 
examine  a  great  number  of  doubtful  minerals,  as  well  as 
newly  proposed  species  with  which  the  Scienti6c  Journals 
abound.  It  may  therefore  be  expected  that  something 
should  be  said  in  this  place  concerning  the  disposition  which 
has  been  made  of  these  materials.  But  a  single  new  spe- 
cies, the  Microliter  has  been  proposed ;  though  a  number  of 
observations  have  been  made,  calculated  to  place  the  spe- 
cific claims  of  a  few  minerals  before  proposed  in  a  strong- 
er light. 

If,  however,  my  investigations  have  oot  led  me  to  nh 
crease  the  number  of  species,  they  have  on  the  other 
hand,  compelled  me  to  treat  a  number  heretofore  regarded 
distinct,  as  varieties  only  of  older  speciesi— examples  of 
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whicb  ure  the  Fibroliief  SiliimanUe^  PiniiM^  FouienUf 
DeweylitCj  Marmolitey  be. 

But  while  I  have  constantlj  been  coDceroed  to  find  good 
reasons  for  reducing  the  number  of  the  species,  I  cannot 
concur  in  the  proposal  of  Rose  for  uniting  Pyroxene  and 
HombUndty  notwithstanding  the  ingenious  reasons  he  uses 
in  favor  of  this  procedure.  To  overlook  their  marked  dis* 
agreement  in  crystalline  structure  and  to  cause  them  to  co* 
alesce,  would  shake  to  the  foundations  the  most  secure  sup- 
port of  all  specific  distinction.  These  species  as  they  oc- 
cur in  the  United  States  do  not  at  all  favor  his  conclusion, 
inasmuch  as  they  exist  together  at  several  places  in  dob- 
mite,  preserving  their  peculiar  angles  and  cleavages. 

The  proposed  union  of  Schiller  Spar  with  Pyroxene  by 
KoBELL,  is  equally  in  violation  of  two  of  the  best  specific 
properties  in  the  absence  of  crystalline  form ;  viz.  specific 
gravity  and  hardness.  Indeed,  all  conclusions  in  case  of 
such  complex  compounds,  drawn  from  chemical  composi- 
tion, must  necessarily  be  indecisive. 

The  introduction  of  historical  matter,  as  well  as  a  notice 
of  the  authorities  quoted,  has  been  avoided,  excepting 
only  the  mention  of  the  author  to  the  systematic  name  of 
the  species,  and  occasionally  the  source  whence  the  angles 
and  the  specific  gravity  have  been  derived.*  To  have  car- 
ried these  acknowledgments  farther,  would  have  swelled 
the  dimensions  of  the  work  to  an  inconvenient  size,  without 
having  proportionably  enhanced  its  value  as  an  elementary 
treatise.     The    mora    accomplished  iiiioerak>gi8t  will  of 


*  The  worki  to  which  I  have  been  meet  indebted  ia  the  prepentiii* 
•f  tfaif  TreetiM,  are  Dentioned  at  Che  coecliiaioQ  of  the  preCioe. 
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course  always  have  at  baod  the  requisite  works  for  consult- 
atioD  when  inrormation  of  Ibis  kind  is  desired.  The  best 
single  work  adapted  to  the  purpose,  with  which  I  am  ac- 
quainted, is  the  Handbuch  of  Leonha&d. 

It  will  not  be  demanded  of  roe  to  pronounce  a  panegyric 
upon  Mineralogy.  When  systematically  and  thoroughly 
pursued,  it  does  not  yield  in  rational  interest  to  any  depart- 
ment of  Natural  History  ;  but  if  its  fundamental  principles 
are  overlooked,  or  but  imperfectly  acquired,  the  pursuit 
can  afford  no  satisfaction  to  a  sound  mind.  A  degree  of 
excitement  may  indeed  attend  the  accumulation  of  rari- 
ties, but  this  is  usually  of  temporary  duration ;  and  if  a 
good  cabinet  should  be  acquired,  the  perpetual  conviction 
of  ignorance,  which  its  inspection  is  calculated  to  force  up- 
on the  possessor,  is  sufficient  to  produce  ultimate  indiffer- 
ence; if  not  disgust.  When  on  the  contrary,  the  prelimina- 
ry principles  are  acquired,  the  progress  of  the  pupil  is  uni- 
form, rapid  and  delightful.  Every  acquisition  to  his  col- 
lection !(upplies  some  link  in  the  chain  of  his  knowledge. 
His  cabinet  will  exhibit  the  symmetry  and  beauty  of  his 
attainments.  Every  specimen  worthy  of  possession,  will 
have  its  location  defined  beforehand,  from  which  it  cannot 
be  removed  without  a  palpable  violation  of  order.  A  cab- 
inet thus  formed  becomes  of  itself  an  expression  of  the  prin- 
ciples of  the  science,  by  means  of  which  its.  possessor  is  en- 
abled to  corroborate  the  accuracy  of  its  details,  to  correct 
its  errors,  and  to  extend  its  limits.  Nature  here  becomes 
the  guide  and  teacher,  at  thevame  time  permitting  the  pu- 
pil to  experience  the  enthusiasm,  and  to  sustain  the  digQity^ 
of  an  original  investigator. 
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But  though  miDeralogy  thus  pursued,  fully  rewards  her 
devotees,  its  numerous  connected  inquiries  and  pursuits  con- 
fer upon  it,  also,  a  high  and  deserving  interest. 

To  the  chemist  who  proposes  to  extend  his  knowledge 
to  the  productions  of  the  roineraj  kingdom,  this  science  be- 
comes indispensable  in  order  to  enable  him  to  know  what  be 
has  analyzed,  or  how  to  distinguish  and  describe  the  body 
whose  composition  he  has  studied.  To  the  geologist  also^ 
It  is  a  collateral  study  of  no  small  importance ;  since  the 
discrimination  of  many  rocks,  and  the  description  of  all, 
depend  upon  a  knowledge  of  no  inconsiderable  number  of 
mineral  species. 

Of  connected  inquiries,  however,  the  roost  fertile  and 
highly  interesting,  is  that  arising  out  of  the  regular  forms  as- 
sumed by  crystals,  where,  considering  the  absence  of  the 
living  principle,  a  most  surprising  mixture  of  simplicity  and 
complexness  exists.  To  trace  out  the  geometrical  and  nu- 
merical laws  by  which  the  secondary  forms  are  derived  from 
a  few  fundamental  solids,  though  essential  as  a  part  of  de- 
terminative and  descriptive  mineralogy,  still  leaves  out  of 
the  question  numerous,  shorter  and  more  beautiful  modes  of 
treating  the  subject,  in  consequence  of  the  circuitous  route 
by  which  it  is  necessarily  effected  in  popular  treatises.  The 
invention,  therefore,  of  new  and  more  scientiBc  methods 
of  studying  the  geometry  of  crystals  will  always  afford  en- 
tertainment and  delight  to  those  who  possess  the  adequate 
mathematical  knowledge.  The  theoretical  consideration 
of  the  shapes  possessed  by  the  elementary  particles  as  con- 
nected with  the  ^ame  subject;  though  without  any  positive 
means  of  verification  and  utility  in  the  practice  of  mine* 
ralogy,  will  afford  to  such  inquirers  a  pleasing  occupation. 
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*  As  a  collateral  pursuitt  that  of  Optics  is  perhaps  one  of 
the  most  beautiful  and  productive,  as  seenis  to  be  evinced 
by  the  rich  harvest  of  discoveries  made  by  Bbew&ter  in 
relation  to  the  polarization  of  light  and  double  refraction,-^ 
discoveries  which  are  fruitful  in  new  and  highly  curious  ez«* 
perimental  phenomena,  as  well  as  useful  in  affording  an  un- 
expected method  for  detecting  in  ambiguous  cases,  the  pri- 
mary forms  of  crystals.  In  addition  to  which  mention  may 
be  made  of  Herschel's  ingenious  explanation  relative  to 
the  deviation  of  the  succession  of  colors,  which  many  crys- 
tals exhibit,  from  that  scale  of  tints  established  by  Newton, 
by  conceiving  the  axis  of  double  refraction  to  be  different 
for  different  colors ;  and  of  another  discovery  of  the  same 
philosopher,  concerning  the  circular  polarization  of  light  to 
the  right  or  left,  and  the  plagihedral  crystallization  of 
Quartz;  (see  6gures  371  and  373,)  from  which  it  appears 
that  right  handed  polarization  always  accompanies  right 
handed  plagihedral  faces,  and«left  banded  polarization,  left 
handed  faces.  Very  interesting  observations  are  likewise 
connected  with  the  origin  of  the  various  kinds  of  lustre  as 
dependent  on  structure,  and  the  phenomena  of  colors  in 
Labradorite  as  the  result  of  internal  cavities  having  die 
shape  of  the  primary  solid. 

Not  the  least  curious  developement  is  that  made  by  Sa- 
YART,  from  which  it  appears  that  the  acoustical  phenomena 
depending  on  the  elasticity  of  the  pans  of  the  crystal  lead 
to  information  connected  with  the  internal  structure  of  min- 
erals. The  elasticity  of  all  the  diametral  lines  in  transverse 
plates  cut  from  a  common  crystal  of  Quartz,  parallel  to  the 
axis,  having  similar  optical  properties,  is  equal ;  but  though 
all  the  plates  cut  parallel  to  the  axis  have  similar  optical 
relations,  their  acoustical  properties  have  a  relation  to  the 
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edges  of  the  prism ;  such  bowever,  that  any  three  plates  at 
angles  of  120^  have  an  equal  acoustical  elasticity.  He 
found  also  that  by  the  acoustical  properties  he  could  deter- 
mine the  cleavage  planes  of  Quartz,  and  in  general  whether 
a  given  portion  of  a  mineral  belongs  to  a  simple  crystal,  or 
to  a  mass  of  compound  individuals,  as  the  vibration  in  the 
different  cases  gives  corresponding  differences  of  note, 
amounting  to  a  full  tone. 

Besides  its  own  peculiar  attractions,  and  the  recommen- 
dations it  possesses  from  its  affiliation  with  many  branches 
of  general  Physics,  there  is  necessarily  superadded  lo  min- 
eralogy  in  this  country  a  strong  inieresi  arising  out  of  the 
unexplored  state  of  its  mineral  riches.  By  far  the  largest 
part  of  om-  territory  still  wails  for  the  6rst  labors  of  the  Min- 
eralogist ;  and  as  proof  that  the  full  harvest  of  discovery  has 
not  yet  been  gathered  in  even  in  the  New  England  states, 
New  York,  New  Jersey  and  Pennsylvania,  in  which  mine- 
ralogical  inquiries  commenced,  and  where  they  have  been 
followed  up  with  the  greatest  activity,  it  needs  only  to  be 
mentioned  that  these  states  still  continue  to  develope  with 
each  passing  year,  discoveries  of  increasing  interest.  Should 
the  present  work  contribute  to  promote  investigations  so  in- 
viting in  themselves,  and  so  important  to jnankind,  whereby 
the  science  may  reap  fresh  acquisitions,  and  the  country 
increased  resources,  I  shall  experience  a  reward  greatly  be- 
yond the  merits  of  such  imperfect  labors. 

Charles  U.  Shepard. 

New  Haven,  May,  1885. 
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Yollitandige  Charakteristilc  des  Mineral-Systems,  yon  August  Bbbi- 
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BRERHIUPT'S  6CALB  OF  HARDNBflS. 

1.  Foliated  Ttlc.  8.  Foliated  Gypaum.  8.  Foliated  Mica.  4.  Cti- 
eareoua  Spar,  diatinetly  foliated.  0.  Fluor,  diatinctly  foliated.  6.  Apa- 
tite. 7.  Sodalite,  vltreoua  Actynolite  aod  foliated  Scapolite.  8.  Adula- 
ria.    9.  Qaartz.    10.  Topa2.    11.  Foliated  Coruodum.    12.  Diamoiid. 


ERRATA. 

Vol.  I. 

Page  12,  line  31,  for  Tttria  read  Llthia.       [and  dele  Pabtsch. 

"  43)  "  20,  jTm*  Habroneme-Malachite  reoii  Copper^Baryta 

"  61,  "  7,  after  P  tn«er/  on  da 

•*  83,  «  21, /or  »30  40' reorf  I960  fO'. 

"  83,  "  23, /©r  87»  8' reod  133»  34'. 

"  101,  «  2, /or  1360  r«fldl270  27'. 

"  122,  «  10, /or  aO^reorf  60-. 

"  143,  "  26, /or  107*  06' read  177*  06'. 

«  147,  "  26, /or  49-00  read  68  71. 

"  147,  "  26,/or  1400 rood 21-31. 

"  147,  "  27, /or  36-00  read  19-98. 

"  189,  "  30,  for  Cupreooa  read  Eaotomoiu. 

"  160,  **  20,  for  Piiamaioidal  read  Cupreous. 

"  178,  *'     1,  for  Pyramidal  read  Priamatlc. 

"  188,  "  10, /or  54-44  read  69-44. 

"  233,  "     6, /or  180- read  ISO*. 

"  233,  "  18, /or  Antimony  read  Tellurium. 

'«  266,  "  10,  for  lie»  63/  read  64»  61'. 

"  881,  "  26, /or  Iron  read  Chlorone. 

Vol.  II. 

Pag4  31,  line  28,  for  protoxide  read  peroxide. 

"     32,  "  9,  tnoerl  color  black. 

"    48,  "  13,/orMolybdlc  read  Plombic. 

128,  *'  24,  for  Brachytypons  read  Pyromorphoor. 

176,  "  14, /or  SoHBivBRiTB  read  ScHnraaun. 

186,  *'  28,  4/Ker  Rome  tneerl  and. 

279,  "  24,  for  Wolchouskoit  reeul  WoLCHOiraxorr. 

288)  "  19, /or  PrlamaUe  read  Hemi-Priamatic 

299,  "  9,  for  rather  read  rarely. 

896)    "  16,  for  aiBzed  reud  preAxed^ 
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TABULAR    VIEW 


or  THB- 


CLASSES,  ORDERS,  GENERA  AND  fePEClES 
OF  THE  NATURAL  SYSTEM  * 


GENERAL    PKOPERTIES    OF    THE    CLASSES. 

CLASS  L 

6.  under  3-8. 

No  bitumiDous  odor. 

CLASS  II. 

6.  abore  1-8. 
Tasteless. 


*  The  following  tbbreylfttioiis  are  employed  in  the  tabaltr  Tleir: 

G.  for  Specific  Grtviey. 

H.  for  Hardneie. 

Bbv.  ibr  Bkudaht. 

B.  for  Bbxithaupt. 

H.  for  Haioihosb. 

M.  for  MoHt. 

P.  for  Pabtigh. 

S.  ibr  Skjbpabd. 
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CLASS  III. 

G.  under  I '8. 

GENERAL  PROPERTIES  OF  THE  ORDERS 

OF   CLASS   I. 

Order  L     Gas.     (M.) 

G,  0-0001... 00014. 

Gasiform. 

Not  acid. 

Order  IL     Wateh.     (M.) 
G.  10. 

Liquid. 

Tasteless. 

Order  liL     Acid.     (M.) 

G.  0-001 6... 3-7. 
Acid. 

Order  IV:    Salt.     (M.) 

G.  1-2...  2-9. 

Solid. 
Not  acid. 

GENERAL  PROPERTIES  OF  THE  ORDERS 

OF  CLASS  II. 

Order  I.     Haloide.*     (M.) 

Unmetallic.     Streak  uncolored. 
H.  20...  6-0. 
G.  2-2 .. .  3-5. 

, . 4 

^  A>^,  saU^  and  eixo^,  like* 
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Order  IL    Bartte.'    (M«) 

Uometallic.    Streak  uDCobred,  or  orafige-jdlow. 
H.  2-6 .. . 60. 
G.  3-3 .. .  7-3. 

Order  III.    Keratb.*    (M.) 

UDmetallic.    Streak  uncdlored. 
H.  10...20. 
G.  6'6.. .6*6. 

Order  IV.     Mica.    (M.) 

Cleavage  monotomous.* 
H.  10...  4-6. 
G.  1-8...  3-4. 

Order  V.    Picrosmine.'     (S.) 

When  moistened,  emits  an  argillaceous  odor. 
H.  2-0... 30. 
G.  20...  2-8. 

Order  VI.    Spar.    (M.) 
Unmetallic. 
H.  3-5... 70. 
G.  20... 3-7. 


'  Ba^ug,  heavy. 

3  Kifaf,  horn, 

•^  Movo(,  single^  and  rsjukvcj,  /  cleavti — implying  that  the 
cleavage  \s  distinct  only  in  a  single  direction. 

'  nixfo^,  hiitery  and  oiTfii),  oior, — in  allusion  to  the  /fmell 
when  moistened. 
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Order  VII.    Gum.    (M.) 

Unmetallic*    Streak  uDcolored. 
H,  6-6...  100. 
G,  1-9...  4-7. 

Order  Vffl.    Om.    (M.) 

H.  1-0...  7-0. 
G.  3-4 .. .  7-4. 

Order  IX.    Metal.     (M.) 
Metallic. 

H.  0-0 .. .  6-0. 

G.  6-7... 200. 

Order  X.     Pyrites.     (M.) 

Metallic. 

H.  30... 6-5. 

G.  41... 7-7. 

Order  XL     Glance.     (M.) 

Metallic.     Color  grey,  black. 
H.  10...  40. 
G;  4-2  .. .  7-6. 

Order  XII.     Blende.     (M.) 

H.  10...  40. 
G.  3-9... 8-2. 

Order  XIII.     Sulphur.     (M.) 

Unmetallic. 
H.  1-0...  2-6. 
G.  1-9...  201. 


•  •• 
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GENERAL  PROPERTIES^OF  THE  ORDERS 

OF  CLASS  ITI. 

Order  I.    Rbsik.    (M.) 

H-  00 . . .2-6. 
G.  0-7...  1-6. 

Order  IL    Coal.    (M.) 

Streak  browD,  black. 
H.  10...  2-6. 
G.  1-2...  1-6. 

GENERAL  PROPERTIES  OF  THE  GENERA 
OF  CLASS  L  with  an  enumeration  of  the  Species 
they  contain. 

I  GAS. 

Gen.  I.     Hydrogen  Gas.     (M.)     Odor  disagreeable. 

Sp.  1.  Pure  (M.)  Hydrogen. 

2.  Empyreumatic  (M.)  Carburtited Hydrogen. 

3.  Sulphuretted  (M.)  Sulphuretted  Hydrogen. 

4.  Phosphuretted  (M.)  Fhosphuretted Hydrogen. 

Gen.  U.     Oxygen  Gas.     (S.) 
Sp.  1.  Pur.e(S.)  Oxygen. 

Gen.  ni.     Nitrogen-Gas.     (S.) 
Sp.  1.  Pure  (S.)  Nitrogen. 

Geo.  IV.    Atmospheric-Ga8.     (M.) 
Sp.  1.  Pure  (M.)  Atmospheric  ^ir. 

II.  WATER. 

Geo.  I.    Atmospheric-Water.    (M*) 

Sp.  1.  Pure  (M.)  Water. 
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III.  ACID. 

Geo.  I.    CabboniC'-Acib.    (M.) 

Sp.  1.  A  e  r  i  f  0  r  m  (M.)  Carbonic  Acid. 

Gen.  II.    MuBiATic-AciD.     (M.) 
Sp.  i.  Aeriform  (M.)  Muriatic  Add, 

Gen.  III.     SuLPHUBous-AciD.     (M.) 

Sp.  1.  A  e  r  i  f  o  r  m  (M.)  Sulphurous  Acid, 

2.  Liquid  (M.)  Sulphuric  Acid. 

Gen.  IV.    BoRAcic-AciD.   (M.) 
Sp.  1.  Prismatic' (M.)  Sassolin, 

Gen.  V.    Arsenic-Acid.    (M.) 
Sp.  1.  Octahedral^  (M.)  While  Arsenic, 

IV.  SALT. 

Gen.  I.  Natron-Salt.    (M.)      Taste   pungent,  alkaline, 
H.  10...  1-6.     G.  1-4...  1-5. 

Sp.  1.  Peritomous*  (S.)  Gay  Lussite, 

2.  Henai-prismatic*  (M.)  J^atron. 

3.  Tetarto-prismaiic»  ''{S.)Trona. 


«  Applied  to  crystals  derived  from  the  right  rhombic  prism. 
'^  Applied  to  crystals  derived  from  the  regular  octahedron. 
•  ne^i,  around,  and  «|utvw,  /  cleave, — ^implying  that  the 
cleavage  takes  place  in  more  th>n  one  direction  parallel  to 
the  axis,  and  that  the  faces  are  all  of  the  same  qoalitj. 
The  result  of  the  cleavage  is  a  vertical  prism. 
'Hfu,  half,  applied  to  oblique  rhombic  prisms. 
T^«ffof,/o«rtA,  applied  to  ohKque  rhombic  prisms. 
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Gen.  ir.    Eartht-Salt.    (S.)    Deliquesceot. 

Sp.  1.  Calcareous  (S.)  Nitrocalciie,  (S.) 

2.  Magnesian  (S.)  J^tro^MagnesUe,  (S.) 

Gen.  Iir.     Glauber-Salt.  (M.)    Taste  cool,  then  saline 
and  bitter:  weak.  H.  1-5 . . . 2-0.    G.  1*4 ...  1*5. 

Sp.  1.  Prismatic  (M.)  Glauber-Salt 

2.  Prismatoidal*'  (S.)     Aphthiidiie^^  (Beu.) 

.  Gen.  IV.  Nitre-Salt.  (M.)  Taste  saline  and  cool.  H.20. 

G.  1-9... 20. 

Sp.  1.  Prismatic  (M.)  JV»Vr«. 

2.  Rhombohedral''  (S.)  SodaKitre.  (S.) 

Gen.  V.  Rock-Salt.  (M.) 
Sp.  1.  Hexabedral**  (M.)       Commim  Salt,   . 

Gen.  VI.    Ammonia-Salt.    (M.) 
Sp.  1.  Octahedral  (M.)  Sal-Ammoniac. 

Gen.  VII.   Vitriol-Salt.    (M.)  Taste  astringent.  H.  2'0 

•  •  •  ^  D.      Or.  1  O  •  • .  «»*o. 

Sp.  1.  Hemi-prismatic  (M.)    Copperas. 

2.  ■■  Wkite  Copperas. 

3.  Paratomous^'  (S.)       Botryogene.  (Haib.) 

4.  Tetarto-pri8matic(M.)  £/tie  Firrio/. 


>  ^  Alluding  to  a  single  cleavage,  parallel  to  the  axis. 

'*  A^diro^,  unalterable,  and  aX^,  salt. 

^  3  Implying  the  connexion  of  the  forms  with  the  rhom- 
boid. 

^*  Implying  the  connexion  of  the  forms  with  the  cube. 

'  *  Uafa,  dbout^  and  rs|xvw»  /  cleave,  referring  to  faces  of 
cleavage  of  an  indeterminate  number. 
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5.  Prismatoidal  (S.)  Brochantite,  (Lctt.) 

6.  Prismatic  (M.)  White  Vitriol 

7.  StapbyUne><(S.)  CobaU  VUrid. 

8.  H  a  b  r  o  D  e  ra  e  *  "^  (S.)  Uranium  Vitriol. 

Gen.  VIIL  Ubamium  Salt.  (S.) 
Sp.  1 .  C  u  p  r  i  c  (S.)  Johannite. 

Gen.  IX.     Bitter-Salt.    (M.)    Taste  saline,  bitter. 
H.  20...  2-6.     0.1-7...  1-8. 

Sp.  1.  Prismatic  (M.)  Epsom  Salt 

2«  Volatile  (S.)  Maseagnine.  (Rsuss.) 

Gen.  X    Alum-Salt.  Taste  sweetish,  astringent.  H.  2*0. 

2-6.     G.  r7...1'8. 

Sp.1.  Octahedral  (M.)  Alum, 

2.  Prismatic (S.)  SolfatarUe.^ •  (S.) 

Gen.  XI.    Borax-Salt.  (M.) 
Sp,  1.  Prismatic  (M.)  Borax. 

Gen.  XII.   Bbithtne*>-Salt.  (M.)   Taste  saline,  feebly 
astringent.     H.  2*5 .. . 30.     G.  2*75 . . . 2'85. 

Sp.  1.  Peritomous  (S.)  Thenardite, 

2.  Prismatic  (M.)  Olauberite. 

8.  S  t e  1  e  n  e'  •  (S.)  Polyhallite, 


1  •  ScofuXi),  a  hunch  of  grapes^  alluding  to  botryoidal 
shapes. 

> ''  'AjSf Of »  delicate^  and  v^jxo,  a  thread  or  fibre. 

1  *  From  the  solfataras,  in  which  the  mineral  is  chiefly 
found. 

>  •  Bfi^Or,  dense^  (heavy.) 

'*  2r4Xi),  a  column^  in  allusion  to  the  columnar  structure 

of  the  mineral. 
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GENERAL  PROPERTIES  OF  THE  GENERA 

OF  CLASS  IL 
HALOIDK 

Gen*  I    Crtone**-Haloide.  (M.) 
Sp.  1.  Orthotypous"  (M.)      Cryolite. 

Gen.  II.   Alum-Haloide.    (M.) 
Sp.  1.  Rbombohedral  Alum^Sione, 

.Geo.  ni.  Malachite- Haloids.  (S.)  Coloi*  green,  or  blu- 
ish green.     H.  20...  30.     6.  23...  30. 

Sp.  1.  Stapbyline  (S.)  ChrysocoUa, 

2.  Lirocone"  (S.)  Uroconiie. 

3.  Hexahedral(S.)  CubeOre. 

4.  Prismatic  (S.)  Skorodiie. 

5.  Habroneroe  (S.)  Nickel  Green. 

Gen.  ly.    Fluor-Haloide.  (M.)     H.  40 . . .50.    G. 30 

Sp.  1.  Octahedral  (M.)  Fluor, 

2.  Rbombohedral  (M.)    Apatite, 

3.  Prismatic  (S.)  Herderite, 

4.  FluellUe, 

5.  H  e  m  i-p  r  i  8  m  a  t  i  c  (S.)    Yttrocerite, 

Geo.  V.    Lime-Halojde.    (M.)    H.  3*0 .. .  4*5.    6.  2'5 
Sp.  1.  Prismatic  (M.)  Arragoniie. 


*  >  KpCoQt  tc0,  in  allusion  to  the  easy  fusibility  of  the  min- 
eral. 

"  Opdog^  straight^  and  r\>€^^form^  in  allusion  to  the  per- 
pendicular cleavage  of  the  mineral. 

'  '  Afiipof)  paie^  and  xwia,  pawdefi  or  dust. 
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2.  Rhpmbohedral  (M.)     Calcareous  Spar. 

3.  Macrotypous  "*  (M.)   Dolomite, 

4.  Brachytypous"' (M.)  Rhomb  Spar, 

5.  Paratomous  (M.)  Ankerite, 

6.  Microiine'«  (S.)  Plumbocalcite.(j:vji^n.} 

7.  Staphyline  (S.)  Magnente. 

BARYTE. 

Gen.  I.     Papaohrose* ^-Bartte.     (M.)     H.  3"6 . . . 60. 

G.  3-3 .. .  3-9. 

Sp.  1.  Macrotypous  (M.)        Diallogite. 

2.  Bracbyiy  pous  (M.)       Spathic  Iron. 

3.  Rbombohedral  (S.)      Troostite.  (S.) 

4.  Prismatic  (S.)  Triplite, 

5.  T e  t  a  r  I  o-p  r  i  s  m  a  t i  c  (S.)  Manganese  Spar. 

6.  S  t  a  p  b  y  1  i  D  e  (S.)  Bustamite. 

Gen.  II.    Zinc-Bartte.     (M.)     H.  50.     G,  3*3 ... 4  5. 

Sp.  1.  Prismatic  (M.)  Electric  Calamine, 

2.  Axotoraous*'  (S.)  Willemite. 

3.  Rbombobedral  (M.)     Calamine. 


**  Maxpo^,  long,  and  rv^o^yform, 

•  *  hfCL'xyiy  short,  and  rvctif,  form, 

'*  Mfxpo^,  small,  alluding  to  the  minulenesB  of  the  crys- 

tale. 

*  "^  napaxputTi;,  change  of  color,  from  the  alteration  in 
color  which  the  species  undergo  from  exposure  to  the 
weather. 

'  *  A{cjv,  the  axis,  and  rsiuvu,  I  cleave ;  the  cleavage  con- 
sisting of  a  single  face,  which  is  perpendicular  to  the  axis* 
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Cfcn.  m.    Tdngstic   Bartte.     (M.)     H.  40i..5'6. 

G.  4-6... 61. 

Sp.  1.  P  y  r  a  m  i  d  a  P "  (M.)  Tvngsien, 

%  Prismatic  (S.)  Xenotime. ' «  (Beu.) 

3.  O  e  t  a  h  e  d  r  a  1  (S.)  Microlite.  (S.) 

4.  Peritomous  (S.)  Thorite. 
6.  Rhombohtdral  (S.)  Flvcerine. 

6.  Tetarto-prisfi]atic(S.)<Afona:tVe.  (B.) 

Gen.  IV.     Hal-Baryte.  (M.)     Prismatic  and  bemi-pris- 
matic.     H.  3  0 . . .  4U     G.  3*6 .. .  4'7. 

Sp.  1.  Peritomous  (M.)  Strontianite. 

2.  H  e  m  i-p  r  i  s  m  a  t  i  c  (M.)  Baryto-  Caldte. 

3.  Di-prismatic^'  (M.)  fVitherite. 

4.  Prismatic  (M.)  BpMvy  Spar. 

5.  P  r  i  s  m  a  t  o  i*d  a  I  (M.)         Celestine. 

» 

Gen.  V.     Lead-Bauyte.    (M.)     H.  2*5... 40.     G.   5'4 

Sp.  1 .  P  e  r  i  t  o  m  o  n  s  ^M.)  Kerasite. 

2.  K  e  r  a  s  i  n  e  ( S.)  Corneous  Lead, 

3.  D  i-p  r  i  s  m  a  I  i  c  (M.)  White  Lead  Ore. 

'•  Applied   to  crystals  derived    from    the  right  square' 
prism,  and  frorij  the  octahedron  with  a  square  base. 

'^Kffvo^,  vain^  and  n/xi^,  honor;  in  allusion  to  the  cir- 
cumstance that  the  phu»phaie  of  y ttria,  of  which  this  mine- 
ral consists,  was  for  a  time  regarded  as  the  oxide  of  a  new 
metal,  the  ThoHura. 

"-When  the  cleavages  are  parallel  to  the  sides  of  a  four- 
sided  vertical  piism,  and  at  the  same  time  to  a  borizoDtal 
prism. 

D 
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4.  Hedypbanous  (S.)      HedyjAane. 

5.  Pyromorphous"'  (S.)  Pyromorphiie, 

6.  Stapbyline  (S.)  Plumho-Gvmmitt.  (S.) 

7.  Hemi-prismatic  (M.)  Red  Lead-Ore. 

8.  Pyramidal  (M.)  Yellow  Lead-Ore.  (S.) 

9.  Tun gs tic  (S.)  Scheeletine.  (Beu.) 

10.  Prismatic  (M.)  AngJesiie.  (Beu.) 

11.  Axotomous  (M.)  LeadhUlite.  (Beu.) 

12.  Prismatoidal  (S.)  Dyoxylite.^*  (B.) 

13.  Cupreous  (S.)  Caledonite,  (Beu.) 

14.  Euotomous'*  (S.)  Cupreous  Anglesite. 
15*  VatiquelinUe. 

Gen.  VI.     Copper-Baryte.  (S.)     Color  blue  and  green* 
H.  2-6  .. .  60.     G.  3-2 .. .  4-6. 

Sp.  1.  Pri  sm  atic  (S.)       '  Olivinite. 

2.  D  1  -  p  r  i  s  m  a  t  i  c  (S.)  Libetheniie. 

3.  Aphanistic'*  (S.)  Aphanesite. 

4.  Azure  (S.)  Blue  Malachite. 

5.  Rhombohedral  (S.)  Dioptase. 

6.  Peritomous  (S.)  Euchroite, 

7.  H  e  m  i  -  p  r  i  s  m  a  I  i  c  (S.)  Pseudo  Malachite. 


'*  IIu^,  fire  J  and  ^p9ij,  forrriy  referring  to  its  crystalliza- 
tion from  fire. 

'•  A.V>  twice,  and  ogO^,  aci(i,    from  its  containing  two 
acids. 

''  Eu,  treZ2,  and  rifxvu,  I  cleave ,  from  the  distinctness  of 
the  cleavages. 

•^  AqjaviQC,  iv distinct. 
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8.  Habroneme  (S.)         Oreen  Mdaekite. 

9.  Prismatoidal  (S.)     Jliatamite. 
10.  Dysiome*''  (S.)  ErinUe. 

Geo.  VII.    Tellurium-Bakttc.  (S.) 
Sp.  1.  Stapbyline  (S.)  Herrerite. 

•Gen.  Vni.    Bismuth-Baktte.  (S.)  • 

Sp.  1.  T  e  t  r  a  fa  e  d  r  a  1  (S.)       Bimuth-Bknde. 

Gen.  IX.    Antimont-Bartte.  (M.) 
Sp.  1.  Prismatic  (M.)  White  Antimony. 

KERATE. 

Gen.  I.    Pearl  Eerate.    (M.)      H.  1*0... 3*0.    G. 

5*5...  6*5. 

Spr.  1.  Hexahedral  (M.)       Horn  Silver. 
'  2.  Pyramidal  (M.)  Horn  ^ick  Silver. 

3.  Monotomous  (S.)      Iodic  Silver. 

MICA. 

Gen.  I.    EucHLORE'*-MicA.    (M.)    Color  green  and 
yellow.     H.  1*0 . . .  2*5.     G.  2*5 .. .  3*2. 

Sp.  1.  Rhombohedral  (M.)  Qopper  Mica. 

2.  Prismatic  (M.)     -       Kupaphrite.  (S.) 

3.  Pyramidal  (M.)  Uranite. 


'"^  Aug,  with  difficulty  J  and  WfAvu,  I  cleave. 
3*  Euy  welU  and  x^;^^»  green^  from  the  distinctness  of 
the  green  color. 
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Gen.  II.     Cobalt-Mica.  (M.) 
Sp.  1.  Diatomous'^  Cobalt  Bloom.. 

Gen.  III.    Pyrosmalite-MiGA.  (B.) 
Sp.  1.  Heragonal  (B.)  Pyrosmaliie. 

Geft.  IV.    Iron-Mica.    (M.)     H.  20... 2-6.    G.  2;a 

Sp.  1.  Prismatic  (M.)  Vivianiie, 

2.  R  h  o  m  b o  b  e  d  r  a  1  (S.)   Cronstediie. 

Gen.  V.     Graphite-Mica.  (M.) 
Sp.  1.  Rbombohedral  (M.)  Flumbctgo. 

Geo.  VI.    Talc-Mica.  (M.)     H.   1-0... 2-6.     G.  2*4 

...30. 
Sp.  1.  Prism aric  (M.)  TaU. 

2,  Rbombohedral  (M.)  Mica. 

Gen.  VII.     Gtpsum-Mica.     (S.)      H.  10... 3-5.     G. 

2-3...  3-0. 

Sp.  1.  Rbombohedral  (S.)  JVa^tve  JUogfnena. 

2.  Prismatoidal  (S.)       Gypsum. 

3.  Prismatic  (S.)  Anhydrite. 

4.  Diatomous  (S.)  Haidingerite. 

5.  Uemi-prismatic  (S.)  Pharmacolite. 

Gen.  VIII.     Pearl-Mica.  (M.) 
Sp.  1.  Rbombohedral  (M.)  Margarite. 

*  — ■  ' 

3*  AMj  through^  and  Wjxvu,  Icleave, — ^implying  that  the 
crystals  possess  one  distinct  diagonal-cleavage. 
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PICROSMINE. 

^Gen.  I.    Atelene^  ^-PicRosMiNE.     (S.)     Lustre  dull. 

H.  2-5...  30.     G.  2-2...  2-6, 

Sp.  1.  Prismatic  (S.)  Serpentine. 

2.  Fibrous  (S.)  Picrolite. 

3.  Prismatoidal  (S.)  Picrosmine. 

4.  N  e  ra  a  I  i  n  e* '   (S.)  Kemalite. 
6.  Brittle  (S.)  Kerolite. 

6.  Glyptic  (S.)  Figure  Stone. 

SPAR. 

Gen.  I.    Schiller-Spar.  (M.)     Cleavage  monotomous. 

H.  3  6...  50.     G.  2-6 .. .  3-3. 

Sp.  1.  Diatom ous  (M.)  Schiller  Spar. 

2.  Hen[ii-prismatic(M.)  ^rpnjsi^e. 

Gen.  11.     Disthene-Spar.    (M.)     H.  5*0.. .7*0.    G. 

30...  37. 

Sp.  1.  Prismatic  (M.)  Kyanite. 

2.  Prismatoidal  (S.)       Spodumene. 

Gen.  III.     Dtstome-Spar.  (M.)      H.  5*0... 7*0.    G. 

2-8 .. .  30. 

Sp.  I.  Prismatic  (M.)  Datholiie. 

2.  Pyramidal  (S.)  Gehlenite. 

3.  Periotomous  (S.)       Edingtonite. 


1 
1 
I 
I 


^«  Artkifj  imperfect;  in  allusion  to  the  want  of  regtthr 
forms  in  the  genus. 

*  <  N^fAo,  a  threadf — ^from  the  fibrous  structure. 
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I 

Gen.  IV.    Wayelline-Spar.  (S.)    Botiyoidal,  and  co- 
lumnar.    H.  30...  4-6.  G.  1'86 . . .  S'OO. ' 

Sp.  1.  Staphyline  (S.)  Gibbsite. 

2.  Uncleavable  (S.)       AUophane. 

3.  Prismatic  (S.)  Wavellite. 

4.  Prismatoidal  (S.)      Karpholite. 

5.  Hemi-prismatic  (S.)  CummingtonUe. 

6.  Tetarto-prismalic^S.}Dia«pore. 

Gen.  V.    Kouphone-Spar.  (M.)    H.  3*6... 6*0.     6. 

20...  2-5. 
Sp.  1.  Axotomous  (M.)         Prehnite. 

2.  Abrazitic**  (S.)  Gismondin. 

3.  Trapezobedral  (S.)  Leucite. 

4.  Dodeca  bed  ral*  (M.)   Sodalite. 

5.  Hexabedral  ( M.)        Analcime. 

6.  Para  tomous  (M.)         Harmotome. 

7.  Vesuvia.n  (S.)  Comptoniie. 

8.  Staurotypous*' (M.)    Phillipsite. 

9.  Rbombobedral  (M.)   Chabasie, 

10.  Sarcoline* '(S.)  Gmelinite. 

11.  Macrotypous  (M.)  Levyne. 

12.  Dia tomous  (M.)  hnumonite. 

13.  Prismatic  (M.)  Mesotype, 

14.  Orthotomous  (M.)  Thomsonite. 

15.  Prismatoidal  (M.)  StUbite. 


**  A  and  BgcL^uty  to  bubble,  from  tbe  fact  that  it  does  not 
effervesce  when  melted  before  the  blow-pipe. 

^  '  Sroufo^,  a  cross,  and  rC^og,  a  form,  in  allusion  to  the 
cross  form  of  its  macles. 

*^  iSif^j  flesh,  from  its  reddish  white  color. 
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16.  Henii-pri8fnatic(M.)  jBetcZandi^e. 
17«  Diplogenous  (M.)      Epistilbite. 

18.  Polyprismatic**  {S.) Brewsterite. 

19.  Pyramidal  (M.)  Apophyllite. 

« 

Geo.  VI.    Azure-Spar.  (M.)     Color  blue.     H.5'0... 

6-0.     G.  2-83... 3- 10. 

Sp.  ].  Prismatic  (M.)  Lazvlite. 

2.  Prismatoidal  (M.)     Blvp  Feldspar. 

3.  Uncleavable  (S.)         Turquoise. 

Gen.  VII.    Feld-Spar.  (M.)     H.  60...  6-0.     G.  2-5 

...  o*  1  . 

Sp.  1.  Rhombobedral  (M.)  ^epheline. 

2.  Orthotomous  (M.)      Feldspar. 

3.  Heteroiomous*«  (M.)PcriA:/trt. 

4.  Tetarto-prismatic(M.).^/&i^e. 

5.  An  orthotomous  (M.)  Anorthite. 

6.  Polychromatic*'  {M.)  LabradorUe. 

7.  Eruthrone*'  (S.)        Lairobite. 

Gen.  VIII.     Andalusite-Spar.  (M.) 
Sp.  1.  Prismatic  (M.)  Andalusite. 

«<  IIoXuc,  matiy^  in  allusion  to  the  numerous  prisms  its 
crystals  present  in  a  single  form. 

*'  '£t8^,  another,  and  r^ftvcj,  I  cleave,  in  allusion  to  its 
haying  a  different  cleavage  from  Feldspar. 

*''  Hokust  many,  and  xf^f^y  co/or,  in  allusion  to  the  play 
of  colors  it  presents. 

*  •  Efu^f i^,  red. 


1 
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Gen.  IX.    Petaline-Spab.  (M.)    H.  6-0 .. .  6-5.     G. 

2-8 .. .  3-2. 

Sp.  1.  Uncleavable  (S.)  Nephrite. 

2.  Dusciaone  (S.)  Saussurite. 

3.  Prismatic  (M.)  Fetalite. 

4.  Rliombohedral  (S.)  Eudyaliie^ 
6.  Pyramidal  (S,)  Scapolite. 

6.  Peritomous(S.)  Fahlunite. 

7.  Prismatoidal  (S.)         Amblygonite. 

Gen.  X.    Augite-Spab.  (M.)     H.  4-5 .. . 70.     G.  2-7 

...  «)*0. 

Sp.  1.  Prismatoidal  (M.)  Epidote. 

2.  Dystome  (H.)  Bucklandite. 

3.  Paraiomous  (M.)  Pyroxene. 

4.  Achmitic  (S.)  Achmite. 

5.  Axotomous  (IVf.)  Babingtonite. 

6.  He  mi-prismatic  (M.)  Hornblende. 

7.  Peritomous  (M.)  Arfwedsoniie. 

8.  Metalloidal  (S.)  Hypersthene, 

Gen.  XI.  Tabulab-Spab.  (S.)    H.  3*5 .. .  6-0.     G.  2*0 

Sp.  1.  Tetarto-prismatic(S.}  Tabular  Spar. 
2.  Prismatic  (S.)  PyraUolUe. 

S.  Parachrose  (S.)  BoUonitt. 

GEM. 

Gen.  1.  CoBUNDUM.  (M.)   H. 7-0,. . . 9*0.  G. 3*5... 4-6. 

Sp.  1.  Dodecahedral  (M.)     Spinel. 

2.  Octahedral  (M.)  AvtomolUe. 

3.  RhonibohedraI(H«)     Corundum. 
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Gen.  II.    Diamond.  (M.) 
Sp.  1.  Octahedral  (M.)  Diamond. 

Geo.  III.    Topaz.  (M.) 
Sp.  I.  Prismatic  (M.)  Topaz, 

Gen.  IV.  EMEBAI.D.  (M.)    H. 7-6... 8-0.  G.2-6...S-2. 

Sp.  1.  Prismatic  (M.)  Enclose, 

2.  Rhombobedral  (M.)  Emerald, 

3.  Pyramidal  (S.)  Ckrysoberyl. 

4.  PbeDakioe  (S.)  Phenakite. 

(NORDENSKIOU).) 

Gen^  V.  Quartz.  (M.)     H.  5-6 .. .  7-6*    G.  1-9 . .  .2-7. 

Sp.  1.  Prismatic  (M.)  lolite. 

2.  Rhombohedral  (M.)  Quartz. 

3.  Uncleavable  (M.)  Opal. 

4.  Empyrodox**  (M.)  Pitchsione. 

5.  Isopyric  (H.)  Lopyre. 

Gen.  VI.  AxiNiTE.  (M.)    Color  brown.     H.  6-5 .. .  7*0. 

G.  30...  3-3. 
Sp.  1.  Tetarto-prismatic(S.)wixtmVe. 
2.  Prisroatoidal  (S.)         BucholzUe. 

Gen.  VII.    Chrysolite.  (M.) 
Sp.  1.  Prismatic  (M.)  Peridot. 

Gen.  VIII.    BoRACiTE. 
Sp.  1.  Tetrabedral  (M.)         Boracite. 


9  EfMTufd^y  belonging  tofire^  and  ii^Oj  opinion. 


J 
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Gen.  IX,    TouKMAUNB.  (M.)    H. 70 •  • . 7-6.     G.  3*0 

•  •  •  <5*4»» 

Sp.  1.  Rhombohedral  (M.)     Tourmaline. 

2.  Hemi-prismatic  (S.)  Brucite. 

3.  Pyramidal  (S.)  Idocrate. 

Geo.  X.     Garnet.     H-  60...  75.     G*  31 . . .  4*3. 

Sp.  1.  Tetrahedral  (M)         Hdvin. 

2.  Dodecabedral  (M.)      Oamet. 

3.  Pyramidal  (M.)  Zircon. 

4*  Prisma  to  idal  (S.)         Stauroiide* 

ORE. 

Gen.  I.    Mblane'  •-Ore.  (P.)    H.  60...  7-0.     G.  4-0 

...  4*«j. 

Sp.  1.  Tetarto-prismatic  (P.)  Allanite. 
2.  Hemi-prismatic  (P.)       Oadolinite. 

Gen.  II.    Eruthroke-Ore.  (S.)     Some  shade  of  red  or 

brown.     H.  3-6 .. . 70.  G.  3  4... 71. 

Sp.  1.  Prismatic  (S.)  Sphene. 

2.  Pyramidal  (S.)  Anatase. 

•      3.  P  r  i  s  m  t o  i  d  a  1  (S.)  Aischynite.  (Berz.) 

4.  Pyrochlore  (S.)  Pyrochlore. 

5.  Melanous  (S.)     *      •  PolymignUe.  (Brnz.) 

6.  Diatomous  (S.)  Brookiit. 

7.  Peritoraous  (S.)  RutiU, 

8.  Octahedral  (S.)  BeJ  Copper^Ore.  ' 

9.  Hemi-prismatic  (S.)  Red  Zinc-Ore. 


S9 


M^,  Black. 
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la  UBcleivablei(S.)  Ceriie. 

11.  Monotomous  (S.)  Tttro-TanialUe. 

Gen.  HI.  Iron-Oim:-  (M.)   H.  60... 6.6.    G.  38 . . . 6-3. 

Sp.  1.  Octahedral  (M)  Magneiiclron. 

2.  Cbromaied  (S.)  Chrome-Ore. 

3.  Dodecahedral  (M.)  Franklinite. 

4.  Axotomotis  {M\  CricfUomte. 
6.  Uncleavable  (S)  Mohsite. 

6.  Rborabohedral  (M.)  Specular  Iron. 

7.  Prismatic  (M  )  Limonite. 

8.  Di-prismatic  (M)  Tenite. 

Gen.  I\^    Babtte-Ore.   (S)  H.  5  0.., 60.     G.  60 
«                             ...7'4. 

Sp.  1.  Peri  to  mo  us  (S  )  Tin^Ore. 

2.  Prismatic  (S  )  Wolfram. 

3.  Pyramidal  (S)  Columbiie. 

4.  Uncleavable  (S.)  Pitchblende. 

Gen.  V.    Manganese-Ore.  (M.)     Color  black.     H.  20 

...6  5.     G.  3  1...4  9. 

Sp.  1.  Pyramidal  (M)  .  Black  Manganese. 

2.  Bracbytipous  (M)  Bravnite. 

3.  Uncleavable  (M)  Psilomelane. 

4.  Prismatoidal  (M.)  Manganite. 

5.  Prismatic  (M  )  Pyrolusite. 

6.  S  t a p h y  lin  e  (S  )  Cupreous  Manganese. 
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Xl  TABVI.iiR  TISW  Or 

Gen.  VI.    Lusine'  '-Ork.  (S.)    Pulverulent* 

Sp.  1.  Bismuthic  (S.)  Bismuth  Ochre- 

2.  T  u  n  g  s  t  i  c  ( S.)  Tungslic  Ochre* 

3.  Molybdic  (S.)  Molyhdie-Ochre. 

4.  Uranic  (S.)  Urantc-Ochre- 
6.  Chromic  (S.)  Chrome-Ochre. 

6.  C  0  b  a  1 1  i  c  (S.)  Earthy  C(d>alt. 

7.  Cupric  (S.)  Melaconite.'^  (Beu.) 

8.  Plumbic  (S.)  Minium* 

9.  Antimonic  (S.)  Antimony-Ochre. 

METAL. 

Gen.  I.     Malacone*%'-Metal.  (S.)     Color  while,  red- 
dish and  yellow.     H.  0-0 .. .  3*5.     G.  6-0 .. .  14*8. 

Sp.  1.  Auro-tel  lu  riu  m  (S.)     Mullerite.^*  (Beu.) 

2.  Tellurium  (S.)  Hativc.  Tellurium* 

3.  Bismuth  (S  )  JVadve  Bismuth. 

4.  Mercury  (S  )  JVative  Mtrcury, 

5.  A r g e n i o-m ercury(S)  JSIative  Amalgam, 

6.  A r g e ni o-n  n I i m o n y  (S  )  Antimonial  Silver. 

7.  Silver  (S  )  Native  Silver. 

8.  Copper  (S)  J^ative  Copper. 

9.  Gold  (S)  Native  Gold. 

10.  Arsenic  (S.)  Native  Arsenic 

11.  Antimony  (S.)  Native  Antimony. 

'^^  Ajo'i^t*  decomposition y  from  the  circumstance  that  the 
species  of  this  genus  result  from  the  decomposition  of  other 
species. 

<*  M/Xo^,  hlackn  and  xovia,  powder. 
•      •  »  MaXaxof ,  soft, 

'*  The  discoverer's  name. 


THE    NAtUBJLL    ARRANGEMENT.  Xtt 

Genus  II.    Sclerone"  Metal.    (S.)     H. 4*0.. .5*0. 

G.  7-31...  18-6. 

Sp.  1.  Iron  (S.)^  JSTative  Iron. 

2.  Plattna(S.)  J>fat%ffe Platina> 

3.  Iridium  (S.)  J^ative  Iridium* 

4.  *  I  r  i  d-o  s  m  i  u  m  (S.)  Ind-Ostnine. 

5.  Palladium  (S.)  JVative PaUadiutn. 

PYRITES. 

Geo.  I.     Eruthleucone' '-Pyrites.  (S.)    Color  white 
to  red.     H.  50... 60.     G.  6-7 .. . 70. 

Sp.  1.  Cupreous  (S.)  Copper  JSItckd. 

2.  Euotomous  (S.)  ^Iickel  Glance. 

3.  A n  t i m o D i  a  1  (S.)  JTtckel  Siibine.  (Pcu.) 

4.  Axotomous  (S.)  Leucopyrite.^ '^  (S.)     * 

5.  P  r  i  s  m  a  t i  c  (S.)  Mispickel. 

6.  C  0  b  a  1 1  i  c  (S.)  Cobalt  Pyrites. 

7.  Octahedral  (S.)  Smaltine.  (Beu.) 

8.  Hexahedral  (S.)  Cobaltine.  (Beu.) 

Gen.  II.   Chlorone' •-Pyrites.  (S.)  Color  greenish  yel- 
low.    H.  30... 6-5.     G.  41...61. 

Sp.  1.  Hexahedral  (S.)  Iron  Pyrites. 

2.  Pyramidal  (S.)  Yellow  CopperPyritet. 

3.  Prismatic  (S.)  White  Iron-Pyrites. 

4.  Capillary  (S.)  Capillary  Pyrites. 

■'  2xX»ipo^,  hard. 

' '  Epudpo^y  red^  and  X£vxo(,  whiie^  the  color  being  a  mix- 
ture of  red  and  white. 
'''  Asuxo;,  whitet  and  ^^trng^  a  stone  emitHnffire* 
•  •  XXwpo^,  yellowish  green. 

TOL.  I.  E 


xKi  TABULAR   VIEW    OT 

Geo.  III.   BaoNZE-PrRiTEs.  (S.)    Color  bronze.   H.  3-5< 

...40.     G.  41...47. 

Sp.  1.  Rhombohedral  (S.)     Magnetic  Iron  Pyrites. 
2.  Octahedral  (S.)  Variegated  Copper* 

GLANCE. 

Gen.  1.    Coppeb-Glance.     (M.)     H-  2-6 . . .  4-0. 

G.  4  3... 6  8. 

Sp.  1.  H e  X  a h  e  d  r  a  1  (M.)  Tin  Pyrites. 

2.  Tetrahedral  (M.)  FahUrz. 

3.  D  i-p  I*  i  s  m  a  t  i  c  (M.)  Boumonite- 

4.  Prismatic  (M.)  Vitreous  Copper. 

G«n.  II.  FoLYPoioNE*  "^-Glance.  (S.)     H.  10 . . .  2'5. 

G.  4-6...  8'5. 

Sp.  1.  Prisinatoidal  (S.)  Black  Silver. 

2.  Dodecahedral  (S.)  Vitreous  Stiver. 

3.  Hexabedral  (S.)  Galena. 

4.  Selenious  (S.)  Eukairite. 

5.  Paratomous  (S.)  Clauslhalite. •  •  (Beu.) 

6.  Prismatic  (S.)  Black  Tellurium^ 

7.  T  e  11  u  r  i  c  (S.)  Telluric  SUver. 

8.  Bismuthic  (S.)  Bomite.'^  (Beu.) 

9.  Uncleavable  (S.)  Siromeyeriie. 

10.  Cupreous  (S,)  Cupreous  Bismuth. 

11.  MoDotomous  (S.)         Stembergite. 


'  *  IloXv^f  manyf  and  ^roisuf  to  make^  in  allusion  to  the 
number  of  species  in  the  f^enus. 

•  •  From  the  locality. 

•  1  Named  from  De  Born. 


TH£   NATURAL   ARRANGEMENT.  xfiH 

12.  Rhorabohedral  (S.)     Molybdenite- 

13.  Axotomous  (S.)  Polybasile, ^ * 

Gen.  HI.    Antimont-Glance.  (M.)     H.  r5.,,2*5. 

G.  4-2...  6  9. 

Sp.  1.  Prismatic  (M.)  Crraphic  Oold. 

2-  Prismatoidal  (M .)  Grey  Antimony, 

3.  Axotomous  (M.)  Jame^onite. 

4.  P  e  r  i  t o  m  o  u  s  (P.)  Zinkenite. * ' 

BLENDE. 

Gen.  L     Sclerone-Blende.  (S*)    H.  3*5 .. .  4*0. 

G.  3-9 .. .  4-2. 

Sp.  1-  Hexabedral  (S.)  Manganblende- 

2.  Dodecahedra]  (S.)      Blende. 

Gen.  II.    Malacone-Blende.  (S.)    H.  1*0... 2*5. 

G.  4*6 .. .  8*2. 

Sp.  1.  Prismatic(S.)  Red  Antimony, 

2.  Rhombohedral  (S.)  Red  Silver. 

3.  Aphotistic"*  (S.)  Protutite.  (Beu.) 

4.  H  e  m  i-p  r  i  s  m  a  t  i  c  (S.)  Myargyrite. 

5.  Peritomous(S.)  Cinnabar. 

6.  SeleDiou8(S.)  Rionite.^^  (S.) 

7.  Yellow  (S.)  Orpvnent. 

8.  R  e  d  (S.)  Realgar. 


**  IIoXu^,  many,  and  Boufi;,  basCy  having  many  bases  in  its 
composition* 

•'  Named  from  Zinkbn,  its  discoverer. 

•*  A  and  ^ug,  void  of  light,  from  its  dark  color. 

"  Named  from  Del  Rio. 


I    ' 


Xliv      TABULAR    VIEW   OF   THE    NATL'K\L    ARRANGEMENT. 
SULPHUR. 

Geo.  I.    Brittle  Sulphur.     (S.) 

Sp.  1.  Prismatic  (S.)  Sulphur. 

2.  S  e  I  e  n  i  0  u  s  (S.)  Sulpho-Selenite.  (S.) 

GENERAL  PROPERTIES  OF  THE  GENERA  IN 

CLASS  HI. 
RESIN. 

Gen.  L     Melichrone ''•-Resin.     (M.) 
Sp.  1.  P y  r  a  m  1  d  a  1  (M.)  Mellite. 

Gen.  IL     Mineral  Resin.  (M.)     H.  0*0 .. .  2-5. 

G.  0-S...1-2. 

Sp.  1 .  Y  e  1 1  o  w  (M.)  Amber, 

Black  (M.)  Bitumen. 

COAL. 

Gen.  L    Mineral-Coal.  (M.)    H.  1*0. 

Sp.  I.  Bituminous  (M.)  Bituminous  CoaL 

2.  N  o  n-b  i  t  u  m  i  n  o  u  s  (M.)  AnthracUe. 


•  •  MeXj^^pwv,  haning  the  color  of  honey. 


\ 


GENERAL  DESCRIPTIONS 


OF  THX 


SPECIES. 


A9RAZITE.     (See  Oismondin,) 
ACHMITE.     Achmitic   Augite-Spar. 

Primary  form.   Oblique  rhombic  prism.  MonM=93^4'. 

Secondary  form.  The  primary,  having  the  obtuse  lat- 
eral edges  deeply  truncated,  together  with  the  edges  of  the 
base  in  such  a  manner  as  to  give  rise  to  a  very  acute 
4-sided  summit :  the  acute  lateral  edges  also  slightly  trun- 
cated in  some  instances. 

Cleavage,  parallel  with  M  distinct ;  traces,  parallel  with 
the  diagonals.  Fracture  imperfectly  conchoidal.  Surface, 
broad  secondary  lateral  planes  streaked  longitudinally ;  the 
rest,  smooth  and  shining.  ^ 

Lustre  vitreous.  Color  brownish-black,  with  a  tinge  of 
yellow  or  green.  Streak  pale  yellowish-grey.  Translu- 
cent on  the  edges,  to  opake. 

Brittle.     Hardness  ==6*0. .  .6-5.     Sp.  gr.  =3*2. .  .3*3. 

1.  Before  (he  blow-pipe  it  melt*  ioto  a  biack  globule,  which  moTes 

the  magnetic  needle.    It  affi>rda  no  moisture  by  calcination,  and  ia  not 

attaclLed  by  the  acids. 

2.  AnalyMis. 

By  Berzelivs. 
Silica 55-25 

Peroxide  of  iron 81-25 

Soda 10-40 

Lime 0.72 

Trjtozide  of  manganese,          ....  i-06 
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PHT8I0O&APHT. 

Acbmite. — ^Aischynite. 


S.  It  Ib  found  engtged  In  Quartz  near  Kongsberg  in  Norway. 
4.  This  mineral  has  been  referred  to  Pyroxene  by  WTeral  mineralo- 
gitta,  from  which  substance,  however,  it  appears  sufficiently  distinct. 

AcHTRiTE.     (See  Diopiase.) 

AciGULAR  BisMiTrH  Glance.     (See  JVeecffe-Ore.) 

AcTiNOTK.     (See  Hornblende.) 

AcTTNOLiTE.     (See  Hornblende.) 

AoamantinE'^Spar.    (See  Corundum.) 

Adinole.     (See  JPeirosilex.) 

Adipocirb  Mineraj:..     (See  Hateketine.) 

Adularia. 

The  most  transparent  and  pure  Tarieties  of  Albite  and  F^M- 
tpar^  q.  r. 

Ae^uinolite.     (See  Piichatone.) 
Aerosite.     (See  Red  Silver.)  ^ 
f    AoALMATOLiTE.     (See  F^re-'Stone.) 
Agaric  Mineral.     (See  Ccdcareoua  Spar.) 
Agate.     (See  Quartz.) 

AISCHYNTTE.   Prismatoidal  Eruthrone-Ore. 

Primary  form.     Right  rhombic  prism. 

Secondary  form.  The  primary,  terminated  by  4-sided 
pyramids. 

Lustre  sub-metallic.  Color  black.  Streak  dark  grey  to 
black. 

Hardness  =6*0...7*0.     Sp.  gr.  =6'14...6'56. 

1 .  In  the  matrass,  it  yields  a  little  moisture,  without  altering  its  appear- 
ance. In  an  open  tube  it  aflbrds  distinct  traces  of  Fluoric  acid.  At  an 
incipient  red  heat,  upon  charcoal,  or  in  the  platina  forceps,  it  pufll  «p 
and  enlarges  in  all  its  dimensions,  especially  in  the  direction  of  its  cleav- 
age, curls  over  to  one  side  and  remains  without  fusing  of  a  dull  yellow 
color.  With  borax,  it  is  dissolved  hi  large  quantities;  the  glass  present* 
ing  a  dark  yellow  color  both  in  the  oxidation  and  reduction  fire  of  tho 
blow-pipe.    When  the  mineral  is  added  in  excess,  the  glass  after  cool- 


PHTSIOGBAPflT. 

Aischjuue. — ^Albite. 
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ing  becomet  opake.  It  ii  easily  soluble  into  a  clear  and  colorless  glass 
with  the  salt  of  phosphorus.  With  soda,  it  is  decomposed,  without  suf- 
fering fusion. 

2.  Jlnaly9%M, 

By  Haktwai.1.. 
TiUnicacid 5600 

Zirconia  -        -        -       .-        -        -        -        20-00 

Oxide  oi  cerium 16*00 

Lime 8-80 

Oxide  of  iron  • 2-60 

Oxide  of  tin 0-60 

8.  It  was  brought  from  Mias  in  the  Ural  mountains  of  Siberia,  by 

Albin.     (See  ApophyUite.) 

•  

ALBFTE.     Tetarto-prismatic  Feldspar. 

Pabtsch. 
Primary  form.    Doubly  oblique  prism. 

Fig.  1. 


MonT    -    -    -    -     1170  53' 


MonP    .    - 
T  on  P    -    - 


03    30 
115       5 
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Secondary  form. 


Mod  2  -  - 

P  on  /  .  . 

P  on  a:  -  - 

T  on  a:  -  - 


Fig.  2. 
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PHTSIOOBAPHT. 

Albite. 


Cleavage,  parallel  to  P  perfect ;  parallel  to  the  faces  M 
and  T  less  perfect,  though  frequently  obtained  with  suffi- 
'  cient  precision  to  admit  of  the  application  of  the  reflectiFe 
goniometer. 

Fracture  uneven,  imperfectly  conchoidal. 

Surface  slightly  robgh  or  streaked  upon  some  of  the  pri- 
mary faces,  but  even. 

Lustre  vitreous,  often  inclining  to  pearly  upon  perfect 
faces  of  cleavage.  Color  white,  passing  into  grey,  red  and 
green.  Streak  white.  Transparent  in  small  crystals,... 
translucent  on  the  edges.  A  bluish  opalescence  is  some- 
times observable. 

Britde.    Hardness  =  2*613  (small  transparent  crystals 
from  Dauphiny.)     Limits  3*61 . . .  2*68. 
0   Compound  varieties.    Twin-crystals.     Axis   of  revolu- 
tion perpendicular  to  the  prismatic  axis. 
Fig.  8. 

Fig.  4. 


M 


Mong ^-    -  100  62 

Mon  z *-    -  149  12 

M'onf 148  30 

P  ong 150  6 

Pony-------  97  37 

T  on  y -    -  134  32 
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Twin^crystab,  like  the  above  figures,  and  otben  still 
more  complicated,  are  of  frequent  occurrence,  compared 
wiih  simple  forms. 

Massive :  composition  granular ;  individuals  of  various 
sizes,  commonly  compressed  parallel  to  T,  in  which  case 
the  composition  assumes  a  lamellar  appearance ;  the  lam- 
ell®  being  arranged  somewhat  in  a  stellular  manner.  The 
composition  rarely  approaches  the  impalpable,  in  which 
case  it  becomes  strongly  coherent. 

1.  Before  the  blow-pipe  on  charcoal,  it  becomes  glassy,  semi-transpa- 
rent and  white ;  but  melts  with  difficulty  only  on  its  edges  into  a  senfl- 
transparent,  vesicular  glass.  It  is  dissolved  by  borax,  but  sioisiy  and 
without  effervescence.  If  the  borax  be  previously  mingled  with  oxide 
of  niefcel,  the  resulting  globule  will  present  a  brown  color. 

2.  Jtndlyiis. 

fiy  EooxRTS,        By  Rose,  By  Strometer, 

from  Finbo.       fromArendal.      from  Chesterfield,  Mass. 

Silica  70-48  S8-84  7008 

Alumina   .        18-46  20-53  1980 

With  a  IHtle  o'zfde  of 
Iron  and  lime. 
Soda  10-SO  9-12  ^     .  906 

Lime  *66  0-00  0*88 

o«"«^iJ^*  J  000  0  00      .      .       in 

manganese    y 

8.  Albite  is  found  entering  into  the  composition  of  granite,  either  along 
with  qaartz  and  mica,  or  accompanied  by  feldspar.  In  general,  it 
would  appear,  that  in  those  granite  veins  and  beds,  where  Tourmaline 
abounds,  Albite  is  substituted  for  feldspar.  Albite  is  also  one  of  the  con- 
stituents of  sienite  and  greenstone. 

4.  The  largest  crystals  of  Albite  hitherto  known,  are  from  Kerftbinsk 
in  Siberia.  Crystallized  varieties  are  found  also  in  the  highest  districts 
of  St  Gothard,  and  the  Alps  of  Savoy.  The  foliated,  masiire,  and  near- 
ly impalpable  varieties,  occur  at  Chesterfield  and  Goshen,  (Mats.)  asso^ 
dated  with  Tourmalines  of  various  colors,  as  also  at  Paris  in  Maine ;  at 
die  former  places,  small  transparent  erjrstals,  lining  cavities  in  the  ma<** 
sive  variety,  rarely  present  themselves :  in  MMdletowa,  Con.,  at  H^d- 

1* 


PHTBIOORAPKT. 

Albite — ^Allanite. 


dam,  Con.»  in  two  dififorent  locallttef ;  the  one  along  with  Ghrymberyl 
and  Columbite,  where  it  is  almost  impalpably  maiaive ;  the  other,  one 
mile  and  a  half  S.W.,  where  it  occurs  in  larg^  granular  individuals  of  a 
greenish  white  color,  associated  with  Quartz,  black  TouroDnline,  and 
rarely  with  the  variety  of  mica  called  Finite.  A  variety  similar  to  that 
occurring  along  with  the  Columbite  of  Haddam,  comes  from  Fi&bo  and 
Brodbo  in  Sweden. 

Allagite.     (See  Red  Manganese-Ore.) 

ALLANITE.    Tetarto-Prismatic  Melane- 

Ore.    Partsch. 

*  

Primary  form.     Right  oblique-angled  prism.     M  on  T 
^1150. 

Secondary  form. 

Monr 116'=>  00' 

T  on  r 129     00 

tonr     -----     135 

on  r 109 

on  07  -----  156 

on  a?  -----  164 

on  a;  -----  161 

on  t  -----  166 


Fig.  6. 
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Cleavage,  parallel  to  r  and  M  distinct.  Fracture  imper"* 
fectly  conckoidal. 

Lustra  imperfectly  metallic  to  resinous.  Color  brown- 
ish  or  greenish-black.  Streak  greenish-grey..  Opake. 
Faintly  translucent  and  brown  in  thin  splinters,  to  opake. 

Brittle.     Hardness»6*0.     Sp.  gr.  =4*001. 

Compound  varieties.  In  acicular  aggregations.  Mass- 
ive. Composition  impalpable.  Lustre  vitreous.  Color 
passing  into  brown  if  the  mineral  be  decomposed.  Sp.  gr. 
=3-1....4*0. 


PHT8I0ORAPHT. 

Allanite.. 


1.  SeT«ral  minerals,  proposad  by  diflbrrat  tatfaon  aft  dUtiiiet,  appear 
to  iall  within  the  present  description.  Of  these  the  Attanite  of  Thom* 
sozr  presents  us  with  the  most  distinct  crystals.  The  Orthite  of  Bbk- 
sxi«ii7S  owes  its  diminished  sp.  gr.  to  its  state  of  partial  decomposltiOD. 
Tb»  Cerme  of  the  same  author,  or  the  Cernun  oxidi  tUieeux  noir  of 
Haut,  is  usually  compact  and  black. 

2.  AUanite  froths  before  the  blow-pipe,  and  melts  imperfectly  into  a 
black  scoria,  and  it  gelatinizes  in  nitric  acid.  Orthite  froths,  becomes 
yellowish  brown,  and  melts  with  eflbrvescence  into  a  black  vesicular 
globule ;  with  borax  into  a  transparent  one,  and  gelatinizes  in  heated  adds. 
The  Cerine  behaves  in  a  similar  manner,  but  Its  globule  acts  upon  the 
magnetic  needle* 

3.,Analyn8, 


^ 

By  Thomsoit, 

jiUanite, 
from  Greenland. 

88-90 

By  BCBZBX.XUS, 

• 

Oxide  of  cerium 

Orthite, 
from  Finbo. 

17-89 

from  Got- 
tliebsgang. 

19-44 

Oxide  of  iron 

25-40 

11-42 

12-44 

SiUea 

85-40 

18-88 

8200 

Lime 

9-ao 

4-89 

7-84 

Alumina 

4-10 

14-00 

14-80 

Yttria 

0000 

8-80 

8-44 

Oxide  of  manganese  . 
Water 

00-00 
0000 

1-86 

8-70 

8.40 
6*86 

JiUi 
Silica 

By  Wox.XiASTOir. 
mite,  from  Myssore 
8400 

By] 

1.    Cmfie,fran 

EIisiiroBB. 
iRiddarhytU. 
8017 

Alumina 

900 

11-81 

Oxide  of  cerium 

1980 

2819 

Oxide  of  iron 

8200 

20-72 

Lime 

0000 

9.12 

Oxide  of  copper  * 
Water 

0000 
0000 

■ 

0-89 
0-40 

4.  Allanite  was  first  found  at  Alluk  in  East  Greenland,  aocompanied 
^by  Zircon  and  Quartz.    Orthite  occurs  at  Finbo,  near  Fahlun  in  Swe- 
den, along  with  Quartz,  Feldspar  and  Albite,  in  gneiss.    The  Cerine  ex^ 
ists  in  the  copper  mines  of  St.  Gdrans  at  Riddarhytta. 


Allocbboitc.    (S^e  Oamet.) 
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PHTsioourar* 

Allophane — ^Alum. 


ALLOPHANE.    Uncleavable  Wavelline-Spar 

Reniform,  botryoidal,  massive ;  composition  impalpable. 

Fracture  coachoidaL 

Lustre  vifreous,  incliniog  to  reanoos.    Color  blue^  green, 
brown  and  grey.    Transparent . . .  translucent  on  the  edges. 

Hardness  =  3*0  nearly.     Sp.  gr.  ==  J  '85 ...  1  *88. 

1.  Alone  upon  charcoal  before  the  blow-pipe,  it  does  not  melt,  though 
it  awells  up,  becomes  feebly  coherent,  and  communicates  to  the  flame  a 
copper  green  color.  With  borax.  It  fuses  with  great  difficulty  into  a  ool- 
orlese  glass.  It  is  not  soluble  in  soda ;  but  the  mass  becomes  green  in 
the  oxidation  heat,  and  red  in  the  reduction  flame :  on  the  addition  of  bo- 
rax, a  speck  of  metallic  copper  may  be  obtained. 

2.  Andijftii. 


By  Stbometvr, 

By  Ficx]rv8» 

irom  Saalfeld. 

from  Schneeberg. 

Alumina            .     ^ 

32.202 

Hydrate  of  alumina 

84-80 

Silica 

21-922 

Silica 

80- 

Lime 

0-780 

Hydrate  of  copper 

23-70 

Sulphate  of  lime 

051T 

Carbonate  of  lime 

8-SO 

Caitonate  of  copper    . 

8008 

Oxide  of  manganese 

1-80 

Hydrate  of  iron 

2-270 

Water 

7.80 

Water 

41301 

8.  It  is  found  at  Saalfeld  in  Thuringia,  Schneeberg  in  Saxony,  and  at 
Taune  in  the  Hartz. 

Almandin.     (See  Oamet,) 
ALUM.    Octahedral  Alum-*Salt.    Mohs. 

Stalactitic :  composition  columnar  or  granular,  often  im- 
palpable.     Mealy  efflorescence. 

Lustre  vitreous ;  if  delicately  fibrous,  pearly;  sometimes 
dull.  Color  white  or  greyish  white.  Transparent .  . . 
translucent  or  opake.  * 

Hardness=2'0 . . .  2*5.  Sp.  gr.s  1*75.  Taste  sweet- 
ish astringent. 


PHTSIOGRAPHT.  9 

Alum — ^Alum^stone. 

1.  Alum  is  very  soluble  Id  water,  melU  before  the  blow*pipe  in  its 
water  of  crystallization,  and  is  converted  into  a  spongiform  mass^ 

2.  JinalytU. 
Potash  9*94 

Alumina 10*82 

Sulphuric  acid         ....      88*T7 

Water  46-47 

8.  It  occurs  in  a  state  of  efflorescence  upon  minerals  and  rocks  which 
contain  alumina, potash  and  sulphuretof  iron;  as  upon  alum-stone,  alum- 
slate  and  mica-slate :  it  ia  also  found  accompanying  brown-coal,  and  is 
contained  in  the  waters  of  certain  mineral  springs. 

4.  Alum  occurs  on  the  alum-slate  rocks  near  Cbristiania  in  Norway, 
and  under  the  same  circumstances  as  near  Mo£&t  in  Dumfries-shire,  and 
Ferry-town  of  Cree  in  Galloway ;  on  bituminous  shale  and  slate-clay  at 
Hurtet  near  Paisley  in  Scotland :  in  coal  mines  in  Bohemia,  Bavaria  and 
Italy ;  and  in  various  places,  too  numerous  to  be  mentioned,  in  New- 
England,  upon  mica-slate. 

6.  This  salt,  as  produced  by  nature,  requires  first  to  be  purified,  in  or- 
der to  be  fitted  for  the  purposes  of  the  arts.  Its  artificial  solution  aflfords 
it  in  refl^ular  crystals,  having  the  form  of  the  regular  octahedron.  A 
great  quantity  of  alum  is  obtained  by  the  aid  of  chemical  processes.  Its 
uses  are  various ;  as  for  instance,  in  dyeing,  in  medicine,  for  the  manu* 
facture  of  leather  and  paper,  and  the  prevention  of  putrefaction. 

Aluminitc.     (See  Websterite.) 
ALUM-STONE.    Rhombohedral  Alum-Halo- 
id e.     MOHS. 

Primary  form.    Rhomboid.    P  on  P  92°  60'  r.  g. 

SecoDdary  form.  The  primary  form  with  one  or  more 
of  its  lateral  solid  angles  replaced  by  tangent  planes. 

Cleavage  parallel  with  the  tangent  secondary  planes  rath- 
er perfect,  that  parallel  with  the  primary  faces  indistinct. 
The  primary  faces  sometimes  streaked  parallel  to  the  edges 
<9f  the  secondary  faces. 

Lustre  vitreous,  inclining  to  pearly  upon  the  more  dis- 
tinct faces  of  cleavage.  Color  white,  sometimes  reddish 
or  greyish.     Streak  white.    Transparent . . .  translucent. 
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PHTSIOaBAPHT. 

Alum-stODe— Amber. 


Brittle.  Hardness  s=5-0.  Sp.  gr.  =3*694  (a  crystal- 
lized variety  from  Tolfa.) 

Compound  Varieties.  Massive  :  composition  small 
granular,  often  impalpable ;  fracture  uneven,  flat  concboi- 
dal,  splintery,  sometimes  earthy. 

1.  AloDe»  Id  the  matrass,  before  the  blow-pipe,  it  at  first  disengages 
moisture ;  but  a  more  tnteose  heat  occasions  a  sublimate  of  sulphate  of 
ammonia.  The  crystals  decrepitate  with  great  energy  when  heated,  and 
become  reduced  to  powder  HIce  Diaspore.  Upon  charcoal  in  a  strong 
heat  it  contracts,  but  does  not  melt.  It  dissolves  however,  in  boraxi 
with  eflbrvescence,  and  gives  rise  to  a  colorless  and  transparent  glass. 

2.  Analy»i$, 

By  Yau^uxliit.  ByCoRDiZR, 

of  the  crystals. 

89-654 

0-000 

86-485 

10021 

and  loss  14-880 

a  trace  of  oxide  of  iron. 

8.  Alum-stone  is  found  at  Tolfa  near  Civita  Yecchia,  in  the  vicinity  of 
Rome ;  also  in  Tuscany  in  the  kingdom  of  Naples,  and  in  the  county  of 
Beregh  in  Hungary.  According  to  Cordisr,  it  exists  in  almost  all 
burning  volcanoes.  It  seems  to  form  beds  of  greater  or  less  extent,  chief- 
ly made  up  of  the  massive  varieties,  in  which  small  cavities  occastonally 
present  themselves  lined  with  the  crystals,  which  are  always  very  mi- 
nute. 

4.  It  is  employed  in  the  manufacture  of  alum  ;  and  the  superior  qual- 
ity of  that  from  Tolfa  has  been  ascribed  to  this  mineral. 

AicALOAM.     (See  Native  AmaXgom.^ 

Amazon  stone.     (See  Fddspar,^ 

Amausits.     (See  PetrosUex.)  • 

AMBER.    Yellow  Mineral-Resin.    Mohs. 

Irregular  forms,  grains  and  spheroidal  masses. 


Alumina 

48-02 

Silica 

2400 

Sulphuric  acid  . 

26-00 

Potash 

808 

Water 

400 

PST8I0CIBAPHT.  1 1 

Amber. 

Cleavage  none.  Fracture  conchoidal.  Surface  une- 
ven and  rough. 

Lustre  resinous.  Prevalent  color  yellow,  passing  into 
red,  brown  and  white.  Streak  white.  Transparent  •  •  • 
translucent. 

Not  very  brittle.     Hardness  =  2-0 ...  2*6.     Sp.  gr. 

z=r]-081. 

Resinous  electricity  produced  by  friction. 

1.  Two  sub-species  htye  been  disting^uished  in  Amber,  tecording  to 
their  lustre  tnd  transparency.  TeUow  Amber  contains  yellow  and  red 
varieties,  and  which  possess  the  highest  degrees  of  transparency  to  be 
met  with  in  the  species.  White  Amber  refers  to  white  and  pale  yel- 
low, fainUy  translucent  yarieties.  Often,  however,  both  kinds  are  join* 
ed  in  one  and  the  same  specimens^— passing  insensibly  into  each  other, 
which  demonstrates  their  identity. 

2.  Amber  bums  with  a  yellow  flame,  giving  out  an  agreeable  odor, 
and  leaves  a  carbonaceous  residue.    It  is  soluble  in  alcohol. 

8.  dtfnoZyfif. 
By  Drafpibb. 

Carbon 80*69 

Hydrogen 7*81 

Oxygen         .'....  6-78 

Lime             1-54 

Alumina 1*10 

Silica             0-68 

4.  Amber,  without  doubt  owes  its  origin  to  the  vegetable  kingdom ;  an 
opinion  sufiicienUy  established  by  the  insects  and  other  organic  bodies 
which  it  often  includes,  by  the  analogous  substance  known  in  commerce 
under  the  name  of  Gum  Copal,  which  is  afibrded  by  a  family  of  trees 
growing  in  India,  as  well  as  by  the  circumstances  under  which  Amber 
is  known  to  occur, — it  being  found  in  beds  of  bituminous  wood,  from 
which  it  is  disengaged  by  the  action  of  the  waves  on  the  sea  coast. 

*6.  The  principal  places  from  whence  Amber  is  obtained  are:  the 
Prussian  borders  of  the  Baltic  Sea,  (where  it  is  collected  by  the  govern- 
ment, either  during  or  immediately  after  storms,  which  rake  it  up  from 
^  its  bed  and  throw  it  on  shore,)  Denmark,  Spain,  Sicily,  Qreentand,  Chi- 


12  PHTSIOGmAPHT. 

AmblygoDite. 


na  and  other  couDtries.  It  has  repeatedly  been  met  with  in  various  parti 
of  the  Green  sand  formation  of  the  United  States,  either  loose  in  the  soil, 
or  engaged  in  marl  or  lignite,  as  at  Gay  Head  on  Martha's  Vineyard, 
near  Trenton  in  New  Jersey,  at  Camden  in  Pennsylvania,  and  at  Cape 
Sable  (near  Magothy  river)  in  Maryland. 

6.  The  more  transparent  and  handsomely  colored  specimens  are  cut 
into  various  ornaments  and  works  of  art ;  more  common  varieties  are  em- 
ployed in  the  formation  of  certain  kinds  of  varnish.  It  u  also  used  for 
fumigation.  The  oil  and  acid  of  amber  were  formerly  articles  of  medi- 
cine. 

AMBLYGONTTE.     Prisraatoidal   Petaline- 
Spar. 

Primary  form.  Oblique  rhombic  prism.  M  on  M'  == 
106O  10'. 

Cleavage  parallel  to  the  prismatic  faces,  apparently  with 
greater  facility  in  one  direction  thaa  in  the  other.  Frac- 
ture uneven. 

Lustre  vitreous,  inclining  to  pearly.  Color  greenish- 
white,  passing  into  light  mountain  and  celandine-green. 
Streak  white.     Semi-tranaparent . . .  translucent. 

Hardness=6-0.     Sp.  ^r.=3-00 . . .  3-04. 

Compound  Varieties.    Massive  :  composition  columnar' 

1.  Heated  by  itself  in  a  matrass,  it  affords  a  little  moisture,  which  in  a 
high  heat  is  perceptibly  acid,  and  corrodes  the  glass.  Upon  charcoal* 
before  the  blow-pipe,  it  easily  melts  into  a  clear  glass,  which  however 
becomes  opake  on  being  suffered  to  cool. 

2.  Analysis. 

By  Berzelius. 

Pho«phoric  acid     .        .        .        .        54-12 

Alumina  ....        8S-96 

Yttria  ....  692 

8.  It  is  found  only  at  Cbursdorf  near  Ponig  in  Saxony,  where  it  occurs 
in  granite  along  with  Tourmaline  and  Topaz. 


Amcthtst.     (See  ^artz.) 


PHT8I0GBAPHT. 

Analcime. 
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Amianthus. 

Silky  fibrous  varietiM  of  Hornblende^  Pyroxenet  Pieroemene  and 
JVemoJ^e,  q.  v. 

Amphibole.     (See  Hornblende,) 
Amphioe'ne.     (See  LeucUe.) 
Amphodellite. 

Ciystalline ;  the  form  of  the  crystale  said  to  resemble  those  ot 
•Feldspar.    Cleaves  in  two  directloDs,  whose  mutual  incIlDa- 

Fracture  resembles  that  of  Scapolite.    Color  reddish. 
Hardness  s=  4*0.    Sp.  gr.  =s  2-798. 

1.  Analyiii. 

By  NORDXKSKOLD. 

Siliem 
Alumina 
Urae 
Magnesia 


45-80 

86-46 

1015 

605 

1-70 

1-85 


Protoxide  of  iron 
Moisture  and  loss 
2.  It  is  found  in  the  lime  quarries  of  Lozo  in  Finland. 
8.  There  does  not  appear  to  be  any  sufficient  reason  why  Amphodel- 
lite  shoald  not  be  included  under  Scapolite,  except  the  indications  ot 
crystalline  form,  which  hoWe?er  do  not  appear  to  have  received  much 
attention. 

ANALCIME.  HexabedralKouphone-Spar.  Mohs. 
Primary  form.    Cube. 
Secondary  forms. 

Fig.  7. 
Fig.  6.  * 


P,  F  or  F'  on  b 
6  on  i 


1440  44'    S" 
146    26   S3 


I! 
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Apaleime. 

Cleavage  parallel  with  the  primary  form  obtained  with 
difficult ;  and  even  when  most  disUncti  of  a  very  inter- 
rupted appearance. 

Fracture,  imperfectly  conchoidali  uneven*  • 

Surface  in  general  smooth,  sometimes  faintly  streaked.      I 
Lustre  vitreous.     Color  white,  passing  into  grey,  more      I 
frequently  into  reddish-white  and  flesh-red.     Streak  white 
transparent  •  •  •  translucent. 

Brittle.  Hardness  =  5-5i  Sp.  gr.  ==  2*068  (trystab 
from  the  Tyrol.)  j 

Compound  Varieties.     Massive  :  composition  granular,       | 
of  various  sizes  of  individuals,  more  or  less  strongly  coher- 
ent.    Faces  qf  composition  uneven  and  rough,  and  often 
irregularly  streaked. 

1.  Whea  first  heated,  Analcime  becomes  milk-white,  and  afiforda  a  lit- 
Ue  moiature :  in  a  more  intenae  heat  upon  charcoal,  it  melts  without  in- 
tumescence or  ebullition  into  a  clear,  slightly  vesicular,  glassy  globule. 
It  gelatinizes  in  muriatic  acid. 

2.  Analyai$, 
By  BzRzsLxtrs. 

Silica  65*84 

Alumina 22-55 

Soda  13-78 

Water 7-90 

3.  Analcime  chiefly  beloqgsto  trap  and  basalt,  in  the  amygdaloidal  va- 
rieties of  which  it  mostly  abounds.  It  has  also  been  found,  but  more 
rarely,  in  lavas  and  in  gneiss.  Associated  with  it,  are  Calcareous  spar 
and  the  zeolitic  minerals,  particularly  Gbabasie  and  Mesotype.  When 
found  in  gneiss,  it  has  occurred  in  beds,  or  metalliferous  veins,  along 
with  Oamet  and  Pyroxene. 

4.  Large  and  handsome -crjratals  of  Analcime  are  found  at  the  Seiaer 
Alp  In  the  Tyrol,  at  Dumbarton  in  Scotland,  near  Almas  sod  Tokoro  in 
Transylvania.  Other  localities  are,  the  western  Isles  of  Scotland,  Faroe 
Islands  and  Iceland,  Partridge  Island  in  the  Basin  of  Mines,  (Nova  Sco- 
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Anatase. 
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lift,)  and  HoDto  Soaima— where  from  its  being  of  a  fleeb-red  color  it  has 
received  the  name  of  SareoliU.  It  is  met  with  in  the  iron-stone  beds  of 
Arendal  in  Norway,  and  in  the  silver  veins  of  Andreasberg  in  the  Hartz. 

ANATASE.    Pyramidal  Titanium-Ore.  Mohs. 

Primary  form.     Octahedron  with  a  square  base.     P  on 
P  (over  the  base)  =136o  47'. 
Secondary  forms* 


Fig.  8. 


Fig.  9. 


.  IIP  17' 

-  152    27 

-  166     30 

-  132       6 

Cleavage  parallel  to  the  primary  faces  and  to  o,  both 
perfect. 
^  Fracture  conchoidali  scarcely  observable. 

Surface  smooth  and  shining. 

Lustre  metallic  adamantine.  Color  various  shades  of 
brown,  more  or  less  dark,  also  indigo-blue.  Streak  white. 
Semi-transparent . . .  translucent. 

Hardnesses  5*5 .. .  6-0.    Sp.  gr.  s=  3*826. 
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An&tase — Andfiluslie. 

1.  B«fbc«  the  blow-pipe.  It  bahivei  Uke  pare  oxide  of  tiluiiom.  It 
dinoWei,  wllh  diffieally,  In  the  wit  of  pboq>hon]a,  lod  the  partkmwt 
msltid  becomes  white  and  seoil-treiupueDt.  TheeiperlmeDtaof  Tait- 
ftcELin  prove  It  to  be  >  pure  ailde  of  UUnlom. 

2.  It  ocean  Id  Duraw,  Irregulir  Teim,  eooilitiog  of  tboee  fpecin 
which  cooMitule  the  roclu  theouelvea,  vlx.  Albite,  Quartz,  3Ul0  ■ad 
Aagile,  >nd  i>  (Ooietlmeg  Kccompuiied  bji  Ailoite  tod  Crichtonite. 

Iti  chief  loeiliUei  »re  Bourg  d'OMxas,  in  Deuphioy  Ind  Swltterlindi 
bat  it  ii  tlw)  Ibund  in  CornwiJl,  in  Nornajr,  in  Spiin  tnd  BraalL 

ANDALUSITE.    Prismatic  Aodalusite.    Mohi. 
Primary  form.   Rigbtrbombic  prism.    }lonM'  =  91°30' 
Secoadary  forms, 
ng.  10. 

^    -p     :>.  ■        ^'-  "■ 


M  oo  M'  -         -        -         91°  20' 

P  on  M'  or  M     -        -        -         90     00 
P  on  c      -  -        -         -       140     00 

d   one  -        -        -       145     00 

g   ODg  -        -         -       125     00 

Cleavage,  parallel  with  M  and  M'  distinct;  parallel  witb 
P  scarcely 'perceptible. 
Fracture  uneveo. 

Surface  uneven   and  rough.     Generally  covered  witb 
plates  of  Mica  or  Talc. 

Lustre    vitreous.     Color  flesh-red   passing  into  pearl- 
grey.     Streak  wbite.     Translucent  on  the  edges. 
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Andalusite. 
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Hardness  =^  7*5.  Sp.  gr.  ss  3*104  (of  a  cleavable  va* 
rietjr.) 

Compound  varieties,  IMassive  :  compositioD  indistinctly 
granular  and  columnar* 

1.  The  mineral  long  known  under  Uie  name  of  Made  or  CkUuMite 
^peara  to  ba  a  mixed  mineral,  oooaisttng  of  Andaluaite  and  lome  of  the 
mineralfl  entering  into  the  formation  of  day  slate ;  the  Andaluaite  aaaum- 
ing  a  cryataUine  form  and  being  aubject  to  a  remarkable  composition, 
which  will  be  understood  from  the  annexed  figures  reinresenting  cross 
sections  of  the  twin-crystals.  The  twin  crystal  in  each  instance,  it  wiH 
be  seen,  results  from  the  juxta-position  of  four  single  crystals,  whose 
nearest  point  of  contact,  as  respects  any  two  of  them,  is  ibrmed  by 

Fig.  12.  Fig.  18.  Fig.  14. 
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Andalusite. 


their  lateral  edges.  It  is  not  common  to  find  the  edges  of  the  beaes 
equal,  as  in  fig.  12 ;  two  of  the  sides  being  more  frequently  unduly  ezr 
tended,  as  in  figs.  18  and  14.  Cross-sections  made  in  dififerent  parts 
of  one  crystal  sometimes  aflbrd  the  different  appearances  of  figs.  IS, 
18,  and  14.  But  the  more  common  mode  of  aggregation  is  represented  by 
figs.  16, 16, 17  and  18,  which  results  from  the  greater  or  less  replacement 
of  the  angles  that  are  adjacent  in  the  composition.  Rarely,  we  are  pre- 
sented with  a  parti-colored  aspect,  as  in  figs.  19  and  20,  the  inner  por- 
tion a  exhibiting  a  milk-white  color,  while  the  exterior  &,  is  of  a  gree^ 
hh  grey  color.  The  hardoess  of  these  crystals  varies  from  8*0  to  7-ff, 
according  to  the  preponderance  of  Andahisite  In  their  composition. 
Those  which  possess  the  hardness  of  7*6  have  the  color, lustre  and  deay-. 
ages  of  Andalusite.  The  circumstance  which  determines  to  the  forma» 
tion  of  these  twin-crystals  pertains  apparently  to  the  gangtte ;  for  the 
Made  occurs  only  in  clay  slat»,  while  a  similar  aggregate,  varying  in 
hardness  from  3*0  to  7*6,  is  found  imbedded  in  single  crystals  of  the  form 
of  fig.  12,  in  veins  of  Quartz,  at  the  same  locality.  Before  the  blow- 
pipe, Made  afibrds  a  little  moisture  without  suffering  any  alteration.  In 
a  white  heat,  its  color  becomes  white,  but  it  does  not  undergo  the  slight- 
est Cuslon.  With  borax,  it  is  with  much  difficulty  dissolved  into  a  trans- 
parent  ghiss.  According  to  a  recent  analysis  of  Landgrxbs,  it  con- 
•isto  of  Siiica  68  497,  Alumina  80*109,  Magnesia  1126,  Water  and  Car- 
bon  0-269 ;  and  another  by  Jackson,  of  Silica  88*0,  Alumina  61.0,  pro- 
toxide of  iron  4-0,  and  Water  1*60. 

2.  Akne,  before  the  blowpipe,  it  whitens  in  spots,  but  does  not  melt; 
With  borax»it  dissohes  with  great  difficulty  into  a  transpacent  and  col^ 
orless  glass. 

Z.  J3nahfsi». 

By  VAtTQUKLiw^  By  Brandks,. 

from  Spain.  from  Tyrol. 

Silica-  82-16  84000 


Alumina 
Potash 
Oxide  of  iron 
Loss- 
Lime 
Magnesia 
Oxide  of  manganese 
Watec 


62:44  66*76a 

810  2*000 

200        .        .  8*875 

600  O-OOO 

2426 

0*875 

.       •        •.        •  8*625 

LQOi^ 

^  Crystals  of  Andalusite  are  found  imbedded  in  mica  slate,  or  fan* 
pitaited  In  (ke  ewritfes  of  rocki  forming,  irregular  beds  or  nodules  In  gr»- 
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nite  and  primitive  riate.    It  it  geoerally  aasociatod  wUh  Quartz,  tome* 
times  with  a  decompoeiag  Mic»b 

6.  This  species  was  first  discovered  in  the  province  of  Andalusia  in 
Spain.  Crystals  of  very  considerable  magnitude  are  found  in  the  valley 
•f  Lisenz  Jiear  Inspruck  in  the  Tyrol.  It  also  occurs  near  Brttunsdorf  in 
Saxony,  at  Herzogau  in  the  Upper  Palatine,  at  Forez  in  France,  in  grey 
dolomite  containing  Hornblende  in  the  Simplon,  and  in  black  limestone' 
frith  granular  Iron-Pyrites  at  Coulepeuz  in  the  valley  of  Ger,  (Haut  Ga- 
ronne,) in  mica-slate  in  Aberdeenshire  in  Scotland,  in  the  counties  of 
Wicklow  and  Dublin  in  Ireland.  In  the  United  SUtes  at  Westford, 
Mass.  it  occurs  abundantly  both  crystallized  and  massive.  A  few  hand- 
some crystals  have  also  been  found  at  Litchfield,  (Con.) 

6.  The  Chiastolite  or  Macle  is  found  at  a  great  number  of  places ;  but 
no  where  so  plentifully,  or  under  such  a  diversity  of  forms,  as  in  the 
towne  of  Lancaster  and  Sterling,  (Mass.)  It  is  in  Lancaster  that  the 
single  crystals  of  Macle  imbedded  in  Quartz  have  been  found,  and  which 
•ccur  under  the  common  form  of  Andalusite.  Foreign  localities  of 
Chiastolite  are  the  follawing :  St.  Jsgo  di  Compoetella  in  Spain,  Bar^gea 
in  the  Pyrenees^  the  Bayreuth,  Hartz,  and  Cumberland  in  England^ 

Andreolite.     (See  Harmoiome.) 

(See  VitnanUe:) 
Prismatic   Lead-Baryte» 


Anglarite. 
ANGLESITE. 

MOHS. 

Primary  form.     Right  rhombic  prism.     M  on  M^=s 
103^  42'. 
Secondary  form?. 

Fig.  21.  Fig.  23L 
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Anglesite. 


Fig.  ». 


Fig.  14. 


Fig.  25. 


1030  47' 

M  on  A 

140 

36 

M  on  cl 

115 

40 

MoQ  » 

90 

00 

a   on  of 

90 

00 

a   on/ 

153 

20 

cl  on  cV 

141 

52 

ci  on  c2 

M  on  M' 
P  on  a 
P  on  c 
P  on/ 
P  on  A 
M  on  c 
Mon/ 

Cleavage,  parallel  with  M  and  /  imperfect  and  inter- 
rupted* Fracture  conchoidal.  Surfacci  M  and  /  often 
striated  parallel  to  the  axis,  a  in  a  horizontal  directibn.  In 
general  the  faces  are  smooth,  and  often  of  high  degrees  of 
lustre. 
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Anglerite.— Anhydrite. 

Lustre  adamaDtine,  iocliniDg  to  vitreous  and  resinous. 
Color  yellowish,  greyish,  or  greenish  white,  also  yellow- 
ish, smoke  and  ash-grey.  Sometimes  faintly  tinged  green 
or  blue*     Streak  white.    Transparent. . .  translucent. 

Brittle.     Hardness  =2'5  . . .  3*0.     Sp.  gr.  =  6*298. 

Compound  Varieties.  Massive :  composition  lamellar, 
also  granular,  of  various  sizes  of  individuals,  often  strongly 
connected.     Faces  of  composition  rough. 

I .  It  decrepitates  in  the  flame  of  a  candle,  and  frequently  anumes  a 
■light  reddish  tinge  on  the  aurface.  Reduced  to  powder  it  melts  easUy 
before  the  blow-pipe  into  a  white  slag,  which  is  reduced  to  metallic 
lead  by  the  addition  of  soda. 

2.  Jinalyns. 

By  Strombtxr* 

Oxide  of  lead  72-47 


Sulphuric  acid 

Water 

Hydrous  oxide  of  iron 

Oxide  of  manganese 

Silica 


2609 
012 
009 
0*06 
0-61 


8.  It  is  found  in  lead  and  copper  veins,  trayersing  olay-slate  and  grey- 
wacke  slate,  along  with  yarious  ores  of  lead  and  copper. 

4.  It  is  found  at  the  Lead  hills  and  Wanlockbead  in  Scotland,  Pary*s 
mine  in  Angles^a,  Meilanoweth  in  Cornwall ;  also  at  Clausthal  and  Zel* 
lerfeld  in  the  Hartz,  near  Freiberg  in  Baden,  at  Siegen  in  Prussia,  in 
Spain,  and  Siberia. 

It  occurs  along  with  Galena  in  the  lead  mines  of  Missouri :  also  in  the 
lead  mine  of  Southampton,  (Mass.) 

ANHYDRITE.    Prismatic  Gypsu  m-H  aloide. 

MOHS. 

Primary  form.    Right  rectangular  Prism. 
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Anhydrite. 


Secondary  form. 

Fig.  36. 


Fig.  27. 


90° 

C 

90 

0 

140 

4 

129 

56 

P  on  M,  or  T 

MonT 

M  on  d  -        - 

Tond  '      - 

Cleavage  parallel  with  M  and  T  perfect ;  less  easily  ob- 
tained parallel  with  P,  yet  quite  distinct. 

Fracture  imperfectly  conchoidal,  uneven.  Surfaces  M 
and  T  smooth  ;  P  rough. 

Lustre  vitreous,  inclining  a  little  upon  the  most  distinct 
faces  of  cleavage  to  pearly.  Color  generally  white,  some- 
times passipg  to  flesh-redy  violet-and  smalt-blue  or  ash-grey. 
Streak  greyish^^white.     Transparent . . .  translucent. 

Brittle.     Hardness  s=  3-0  . . .  3*5.     Sp.  gr.=2-89. 

Compound  Varieties.  Contorted  ;  composition  coluni- 
nar  in  thin  fibres,  parallel  and  variously  bent.  Masmve : 
composition  granular,  of  different  sizes,  sometimes  impalpa- 
ble, and  then  the  fracture  is  splintery  ;  in  other  massive  va- 
rieties, the  composition  is  columnar,  commoDly  thin  and 
parallel.     Faces  of  composition  rough. 

1;  Thta  fpecles  has  been  divided  into  tcvertl  subepecies  in  the  earlier 
trefttiMs  on  mineralogy.  Thus  the  CfUbie  Muriacite,  aleo  called  Cube 
spar,  comprehends  simple  varieties,  and  easily  cleavable  compound  ones. 
In  which  the  individuals  possess  a  considerable  size.  Xhe  name  jSttfoh 
iriie  WM  approprUted  to  rarieties  of  a  smaller  granular  compoeiUon  and 
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Anhydrite. 

that  of  2Vtpe  atone  {GekrOa$tein)  to  the  contorted  compoatioos,  comUt* 
ing  of  thin  columnar  individuals.  Contact  tndfihrous  Muriacite  were 
the  denomination!  of  compound  yarietiea  of  very  small  individuals,  the 
ooe  granular  and  impalpable,  the  other  columnar.  The  Vulpinite  of 
Italy,  so  named  from  its  locality,  is*  composed  of  graoalar  Indlfidaals^  a 
little  longer  in  one  direction,  of  a  greyish  white  or  grey  color,  and  very 
much  resembling  a  coarse  grained,  priiQitire  marble. 

2.  When  heated  alone  in  a  matrass,  it  yields  no  moisture.  Beibre  the 
blow-pipe  in  platina  forceps,  it  b  converted,  with  diffiealty,  into  a  while 
enamel,  the  heated  mass  aflbrdkig  Y^en  moistened  an  alkaliiie  reaction. 
With  borax,  it  dissolves,  accompanied  by  eflervescence,  into  a  transpa- 
rent glass,  which  on  cooling  assumes  a  yellow  or  brownish  yellow  color. 

S.  'Jlnaly$i$, 

*  By  KZ.APBOTH, 

a  deavable  variety  from  Hall  in  the  Tyrol. 
Sulphuric  acid       ....        65*00 
Lime  ....        41*76 

Muriate  of  soda     ....         1*00 

Except  the  muriate  of  soda,  the  other  varieties  which  have  been  ana- 
lyzed, have  presented  nearly  the  same  proportions. 

By  a  peculiar  process,  which  Is  natural.  Anhydrite  attracts  water,  loses 

its  transparency,  becomes  diminished  in  hardness  and  specific  gravity 

'  and  approaches  in  these  properties  common  Gypsum.    The  cleavage  of 

this  altered  substance  still  enables  us  to  distinguish  it  from  Gypsum.    It 

has  been  called  Chaux  MUffatie  ipigine  by  Havt. 

4.  Anhydrite  is  found  in  beds  of  gypsum,  and  of  clay  along  with  com- 
mon salt.    It  also  occurs  with  metallic  minerals,  as  Galena  and  Blende. 

6.  Splendid  geodes  of  large  and  well  defined  crystals  (fig.  11.)  of  An- 
hydrite have  been  (bund  at  Aussee  in  Stiria ;  other  crystallized  varieties 
at  Hall  in  the  Tyrol,  at  Hallein  in  Salzburg,  in  Switzeriand,  &c.  The 
blue  variety  is  found  at  Suiz  on  the  Neckar,  and  at  Bleiberg  in  Carin- 
thia.  Foliated  Anhydrite,  transparent  and  of  a  fine  blue  color,  is  fre- 
quently met  with  in  geodes  in  the  bliick  limestone  at  Lockport,  (N.Y.) 
associated  with  crystals  of  Calcareous  spar  and  Gypsum.  Columnar  ve- 
rieties  occur  at  Iscbel  and  Berchtesgaden ;  compact  ones,  in  the  Hartz, 
in  Mansfeld,  &c. ;  the  contorted  vsrieiles  are  found  at  Wieliczka  and 
Bochnia  in  Poland.  The  decomposed  Anhydrite  occurs  in  considerable 
quantities  at  Aussee  in  Stiria,  at  Bex  in  Switzerland,  and  in  other  pieces. 
It  is  observed  at  Lockport  in  thin  coatings  upon  the  foliated  variety  above 
allnded  to,  and  also  filling  up  crevices  among  the  folic. 
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6.  The  blue  varieties ,  in  which  the  granular  particles  of  composition 
cohere  more  firmly  than  in  others,  are  cut  and  polished  for  rarious  or^ 
namental  purposes,  and  are  Icnown  in  the  arts  by  the  name  of  Aiarmo 
bardiglio  di  Bergamo. 

Anhydrous  Silicate  or  Iron. 

Maasiye:  foliated. 

Cleavage,  divides  easily  into  lbur*slded  prisms. 
Color  dark  brown,  opake. 
Hardness =4.     Sp.  gr.  s=  8*884. 
Brittie.    Attracted  by  tiie  magnet. 
1.  Heated  in  a  glass-tube,  it  emits  ammoniacal  vapors,  and  loses  1*97 
of  its  weight.    Alone  before  the  blow-pipe,  it  is  infusible,  but  in  the  re- 
ducing flame  acquires  a  metallic  lustre,-  and  assumes  the  appearance  of 
magnetic  Iron.    Dissolves  in  muriatic  acid  by  the  aid  of  heat,  without 
effervescing,  leaving  behind  a  quantity  of  silica  in  flakes. 

2.  Analyns. 
By  Thomson. 

Silica 29*600 

Protoxide  of  iron  68*605 

Protoxide  of  manganese       .  1  -867 

8.  It  is  found  at  Sclavcorrach,  one  of  the  Mome  mountains,  in  the 
north-east  of  Ireland. 

4.  Not  enough  is  known  concerning  the  foregoing  mineral  to  pro- 
nounce upon  its  specific  character  with  certainty.  It  scarcely  diflfers 
from  Yenite  except  in  being  attracted  by  the  magnet,  and  in  its  infusi- 
bility. 

ANEERITE.    Paratomous   Lime-Haloide. 

MOHS. 

Primary  form.     Rhomboid.     P  on  P=  106^  12'.  . 

Cleavage  parallel  with  the  primary  faces  perfect.  Frac- 
ture uneven. 

Lustre  vitreous,  slightly  inclining  to  pearly.  Color  white, 
with  various  tints  of  grey,  red  and  brown.  Streak  brown. 
Translucent,  often  very  faintly. 

Brittle.     Hardness  =  3-5 . . .  4-0.     Sp.  gr.  =  3*080. 

Comp(mnd  Varietiei.  Twin-crystals.  Face  of  com- 
position parallel  with  the  vertical  axes. 
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Fig.  28. 


Massive :  composition  granular,  individuals  in  roost  cases  ea- 
sily discernible,  often  mixed  witb  Calcareous  Spar.  Faces 
of  composition  uneven  and  rougb. 

I.  It  becomes  black  before  the  blow- pipe  without  melting,  ynd  acts 
upon  the  magnetic  needle.  With  borax  it  melts  into  a  pearl.  The  color 
ie  darkened  on  the  surface  by  being  exposed  to  the  air. 

2.  Analyns, 

By  SCHROTTSR. 

Carbonic  acid  with  oxide  of  iroit  85-808 

Lime            60113 

Magnesia 11*846 

Oxide  of  manganese  8-084 

8.  The  Ankerite  occurs  in  the  Ratlihausberg  in  Salzburg  upon  beds  in 

mica-slate,  and  in  many  places  upon  the  beds  of  Heavy  Spar,  extending 

from  Stiria  along  the  whole  chain  of  the  Alps.    The  Ankerite  forms  veins 

in  the  transition  limestone  about  the  city  of  Quebec,  and  in  the  U.  States 

it  occurs  in  connexion  with  the  coal  formation  at  West  Springfield,  (Mass.) 

ANORTHITE.    Anortbotomous   Feldspar. 
Partsch. 
Primary  form.    Doubly  oblique 
prism.  ^..^-^      p 


Fig.  29. 
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Secondary  form. 

M  on  2 

1170  25' 

T  on  i 

120     30 

P  on  c 

137     32 

P  on  n 

133     13 

P  ont 

138     46 

Fig.  80. 


Cleavage,  parallel  to  P  and  M ;  none  parallel  to  T. 

Fracture  conchoidal. 

Surface  of  T  more  smooth  than  of  L 

Lustre  pearly  upon  cleavage  planes,  vitreous  in  other  di- 
rections. .  Color  white.  Streak  white.  Transparent . . . 
translucent.  • 

Brittle.  Hardness  =  6-0.  Sp.  gr.  =  2*763  (massive)  ; 
=  2*666  (small  crystals,  apparently  not  entirely  free  from 
Augite.) 


1.  Before  the  blow-pipe  it  behaves  like  Feldspar,  except  that  with 
da  it  does  not  give  a  clear  glass.    It  is  entirely  decomposed  by  concen- 
trated muriatic  acid.  , 

2.  Analyns. 
By  Rose. 
Silica 
Aluminftk 
Oxide  of  iron 
Lime 
Magnesia 

8.  The  only  locality  of  Anorthite  is  Movnt  Vesuvius.    It  is  found  lin- 
ing cavities  in  Limestone,  along  with  a  green  variety  of  Augite. 

ANTHOPHYLLITE.    Prismatic  Schiller-Spar. 
M0H8. 


44-49 
34-46 

0-74 
16-68 

6-26 


PHT8I0GRAPHT.  27 

Antbopbyllite. 


Primary  form.  Oblique  rhombic  prism.  P  on  P'=s 
126°. 

Cleavage  parallel  to  the  sides  of  the  primary  form  and 
both  Its  diagonals, — ^the  cleavage  parallel  to  the  longer  di- 
agonal being  more  distinct  and  easily  obtained. 

Fracture  uneven. 

Surface  streaked  parallel  to  the  axis. 

Lustre  pearly,  inclining  to  metallic,  particularly  upon  the 
perfect  face  of  cleavage.  Color  between  yellowish-grey 
and  clove-brown.  Streak  white.  Translucent,  sometimes, 
only  on  the  edges. 

Brittle.     Hardness=5-0 . . .  6-5.     Sp.  gr.=3'129. 

Compound  Varieties.  Massive ;  composition  columnar, 
straight,  sometimes  divergent  and  rather  broad ;  faces.of 
composition  irregularly  streaked.  They  are  often  aggre- 
gated in  a  second  composition,  which  is  angulo-granular 
and  wedge-shaped. 

1.  Alone  before  the  blow-pipe,  it  is  unalterable  except  in  very  thin 
fragments,  when  it  fuses  on  the  edges  into  a  black  slag.  With  borax,  it 
melts  with  difficulty  into  a  glass,  colored  by  iron. 

2.  Analysis. 
By  JoHw.  By 


Silica 

5600 

Alumina 

1380 

Magnesia 

1400 

Lime 

333 

Oxide  of  iron 

600 

Oxide  of  manganese 

800 

Water 

1-48 

PoUsh 

0-00 

UOMSON. 

By  G  MEL  IN 

56290 

6600 

1545 

800 

19-666   -•   - 

2300 

0000 

200 

7-280 

000 

0000 

400 

1-685 

000 

18-600 

1200 

8.  AnthophylUte  occurs  in  beds  of  mica-slate,  accompanied  by  Gar- 
net, Talc,  Augite,  lolite,  &c. 

4.  It  Jias  been  brought  from  the  cobalt  and  copper  mines  of  Kongsberg 
and  Modum  1»  Norway.    It  is  found  with  Augite  in  Greenland ;  and 
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with  Tourmaline  and  lolite  at  Haddam,  (Con.)    It  also  occurs  with 
Quartz  in  mica-slate,  at  Chesterfield  and  Blandford,  (Mass.) 

ANTHRACITE.     Non-Bituminous   Mineral- 
Coal.     MOHS. 

No  regular  form  or  structure.  Massive^  generally  im- 
palpable ;  rarely  vesicular,  and  sometimes  divided  into  co- 
lumnar masses,  meeting  in  rough  faces. 

Fracture  conchoidal,  often  perfect. 

Lustre  imperfect  metallic.  Color  iron-black,  sometimes 
inclining  to  greyish  black,  often  beautifully  tarnished. 
Streak  uncbtnged.     Opake. 

Not  very  brittle.  Hardness  =  2*0 . . .  2-5.  Sp.  grr=^ 
1-4. 

1.  The  Columnar  Glance-  Coal  of  Jameson,  and  the  Mitieral  Car- 
bon^  or  Mineral  Charcoal,  are  both  varieties  of  Anthracite.  The  for- 
mer is  remarkable  for  its  irregular  columnar  composition,  which  is  prob- 
ably produced  by  fissures,  and  the  low  degree  of  lustre  in  its  fracture : 
the  latter  occurs  in  thin  layers  and  massive  specimens  of  a  very  delicate 
columnar  composition,  and  presenting  a  silky'lustre. 

2.  The  varieties  of  the  present  species  do  not  contain  any  bitumen,  but 
consist  wholly  of  carbon,  occasionally  mixed  with  a  small  proportion  of 
oxide  of  iron,  silica  and  alumina.  They  are  inflamed  with  difficulty,  and 
burn  without  smoke  or  bituminous  smell  and  with  little  or  no  flame, — 
leaving  a  more  or  less  considerable  earthy  residue. 

3  Anthracite  U  found  occasionally  in  more  ancient  rocks ;  but  its  prin- 
cipal depo.sils  are  in  secondary  strata,  consisting  of  coarse  sand  stones, 
grey  wacke*  and  slate.  It  is  sometimes  met  with  in  veins  traversing  trap 
rocks. 

4.  Vast  deposits  of  Anthracite  are  found  in  the  United  States.  The 
most  celebrated  of  those  is  the  anthracite  region,  so  called,  of  the  Sus- 
quehanna, situated  chiefly  in  Luzerne  county,  (Pen.)  It  is  between 
sixty  and  seventy  miles  long,  and  about  five  broad,  constituting  a  trough 
or  elongated  basin,  through  which  the  Susquehanna  river  and  Lacka- 
wanna creek,  flow.  The  Anthracite  breaks  out  throughout  this  region 
in  precipices  and  hills,  forming  in  some  places  the  beds  of  the  rivers  and 
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•mailer  streaou  which  deacend  from  the  mountaina ;  and  the  whole  of 
this  extent  is  completely  overlaid  by  coal  beds  of  varioas  thicknesses,  re- 
peated again  and  again  with  their  attendant  rocks.  The  neighboring 
counties  of  Schuylkill  and  Lehigh  abound  in  this  species  also,  where  it 
occurs  under  similar  circumstances.  The  Anthracite  of  Pennsylvania  is 
distinguished  by  its  sub-slaty  and  conchoidal  fracture.  Very  frequently 
also,  it  is  liable  to  the  most  splendid  tarnishes  which  this  species  ever 
presents.  A  second  Anthracite  region  is  Rhode  Island,  where  a  forma- 
tion ezists  at  Portsmouth ;  and  a  third  in  Worcester,  (Mass.)  The  An- 
thracite of  these  last  mentioned  districts  is  remarkable  ibr  its  irregular 
columnar  composition,  dull  grey  color,  and  low  degree  of  lustre.  This 
last  variety  is  found  on  the  Meissner  in  Hessia,  forming  the  uppermost 
division  of  a  bed  of  bituminous  wood,  covered  by  basalt.  It  also  occurs 
in  Scotland.  The  slaty  Anthracite  is  found  at  Schonfield^n  Saxony,  in 
Savoy,  at  Kongsberg  in  Norway,  at  Stafibrdshire  in  England,  in  Ayr- 
shire Scotland,  and  at  Kilkenny  in  Ireland. 

5.  On  account  of  the  difficult  inflammability  of  this  species  of  coal,  and 
its  scarcity  in  Europe,  it  appears  to  have  attracted  little  attention  for  eco- 
nomical purposes.  Its  abundance  in  this  country  however,  and  the 
cheapness  with  which  it  Is  raised,  (it  being  worked  in  open  quarries,) 
have  brought  it  into  extensive  use.  At  present,  it  forms  the  principal 
fuel  In  the  maritime  cities  of  the  northern  states,  and  is  applied  to  nearly 
every  purpose  of  raising  temperature. 

Anthrakonite. 

An  impure  Calcareous  Spar,  which  owes  its  prismatic  concretion- 
ary form  to  some  species  of  Facositis* 

ANTIMONIAL  SILVER.     Prismatic  Antimony. 

MOHS. 

Primary  form.     Right  rhombic  prism  ? 
Secondary  form. 


Fig.  81. 


M  on  M 
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Cleavage  parallel  to  o  and  P  distinct ;  cleavage  paraUel 
to  M  imperfect. 

Fracture  uneven. 

Surface  in  general  smooth. 

Lustre  metallic.  Color  silver-white,  inclining  to  tin- 
white.     Streak  unchanged. 

Hardness  =  3-6.     Sp.  gr.  =  9'44 . . .  9*8. 

Compound  Varieties.  Twin-crystals  like  those  of  Ar- 
ragonite  and  White  Lead-Ore.  Massive :  composition 
granular,  individuals  of  various  sizes,  and  easily  separated. 

Pseudomorphic  six-sided  prisms. 

1.  Before  the  blow-pipe,  it  yields  a  globule  of  silver,  while  the  anti- 
mony is  driven  off. 

2.  Analysis. 
Silver 76-5 

Antimony      .....        23*6 

3.  It  is  found  accompanied  by  Native  Silver,  Native  Arsenic,  Galena 
and  various  other  species.  Its  localities  are  Altwolfach  in  FOrstenber^, 
and  Andreasberg  in  the  Hartz. 

4.  The  Arsenical  Silver  is  considered  as  a  more  or  less  intimate  me- 
chanical mixture  of  Native  Arsenic,  or  of  Mispickel  with  Antimonial  Sil- 
ver. It  possesses  the  color  of  Native  Silver,  but  is  commonly  tarnished 
externally  of  a  blackish  color.  It  occurs  in  small,  curved  lamellar  com- 
positions, consisting  of  very  thin  crystalline  coats.  It  is  harder  than  An- 
timonial Silver.  Before  (he  blow- pipe,  the  arsenic  and  antimony  are  for 
the  most  part  volatilized,  leaving  a  globule  of  impure  silver,  surrounded 
by  a  slag.    A  specimen  from  Andreasberg  aliforded  Klaproth, 

Arsenic 3600 

Antimony    -        .        .        -        .  400 

Silver           -        -'      -        -        -        12-75 
Iron  44*25 

Its  localities  are  the  same  as  those  mentioned  for  Antifnonial  Silver, 
and  in  addition,  it  comes  from  Guadalcanal  in  Estremadura  in  Spkin. 

5.  It  is  valuable  for  the  extraction  of  silver. 

Antimony  Phtllitb. 

Primary  form.    Rhombic  prism.   Dimensiofif  unknown,  and  like* 
wise  whether  the  prism  be  right  or  oblique. 
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Secondary  form.  A  thin,  rix-sided  prism  derived  from  a  rhombie 
prism,  through  the  truncation  of  the  acute  edges. 

Cleavage  parallel  with  the  lateral  planes  of  the  primary  form,  and 
with  its  shorter  diagonal. 

Fracture  scarcely  observable. 

Surface  uneven. 

Lustre  pearly,  inclining  to  adamantine.  Color  greyish- white. 
Translucent. 

Sectile.    Thin  laminae  are  flexible,  like  Talc. 

Hardness  =  10...  1-6.    Sp.  gr.  =  4*026. 

1.  Before  the  blow-p:pe,  it  conducts  like  white  Antimony.  A  copious 
precipitate  of  oxide  of  antimony  is  thrown  down  from  its  solution  in  mu- 
riatic acid,  by  water. 

2.  But  two  specimens  of  this  mineral,  the  one  at  Dresden  and  the  other 
at  Halle,  have  been  seen ;  and  their  locality  ia  unknown. 

APATITE.    Rhombobedral  Fluor-Haloide. 

MOHS. 

Primary  form.     Regular  hexagonal  prism. 
Secondary  forms. 

Fig.  32. 

P  >>^  Fig.  88. 
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■Phillips. 
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Cleavage  parallel  with  the  planes  of  the  primary  form, 
that  parallel  with  the  base  obtaioed  with  most  difficulty. 

Fracture  coochoidal,  more  or  less  perfect,  uneven. 

Surface,  the  secondary  faces  generally  very  smooth  ;  the 
primary  lateral  ones  striated  in  a  longitudinal  direction. 
Sometimes  all  the  edges  are  rounded. 

Lustre  vitreous,  inclining  to  resinous.  Color  white,  fre- 
quently vioIet-blue,  mountain-green,  or  asparagus  green ; 
also  yellow,  grey  red  and  'brown  colors,  thoOgh  none  of 
them  are  bright.  Transparent  or  translucent.  A  bluish 
opalescence  appears  upon  the  faces  parallel  to  the  principal 
axis  in  some  crystals,  particularly  the  white  varieties. 

Brittle.  Hardness  =  5*0.  Sp.  gr.=3'225  (asparagus- 
green  crystals  from  Spain)  ;  =3' 180,  from  Salzburg. 

Compound  Varieties.  Implanted  globular  and  reniform 
shapes :  composition  imperfectly  columnar ;  faces  of  composi- 
tion rough.  Massive  :  composition  granular,  individuals  of 
different  size,  not  impalpable;  faces  of  composition  uneven 
or  rough. 

1.  Several  varieties  of  the  present  species  which  are  decidedly  sepa- 
rate from  others  and  connected  among  themselves,  were  formerly  con- 
sidered as  forming  two  or  even  thre^  distinct  species.  The  distinctive 
marks  between  them,  however,  are  so  slight,  that  they  are  incapable  of 
being  indicated  with  certainty,  and  it  would  therefore  be  superfluous  to 
attempt  their  explanation. 

2.  Certain  varieUes  are  phosphorescent  upon  ignited  charcoal  and  be- 
fore the  blow-pipe ;  in  particular  those  cry»tal8  which  are  terminated  by 
a  single  plane,  some  of  which  phosphoresce  when  rubbed  with  hard  bod- 
ies. In  a  very  strong  heat  of  the  blow-pipe,  the  edges  and  solid  angles 
are  rounded  off;  but  it  does  not  melt  without  addiUon.  With  borax,  it 
dissolves  slowly  into  a  clear  glass.  With  salt  of  phosphorus  it  dissolves 
in  great  quantities,  aflfording  a  transparent  glass,  which,  when  nearly 
saturated,  becomes  opake  in  cooling,  and  presents  crystalline  faces,  sim- 
ilar, but  less  distinct  than  phosphate  of  lead.    Apatite  has  been  artificial- 


34  PH¥8IO«IUPBT. 

Apatite. 


ly  formed  by  exposing  a  mixture  of  pboiphoric  acid  and  sulphate  of  Ume 
to  a  high  temperature.  It  exhibits  a  lamellar  texture,  and  shows  by  heat 
on  opposite  ends,  opposite  kinds  of  electricity, — ^a  property  not  hitherto 
observed  in  the  natural  crystals  of  Apatite. 


8.  Jlnalysis. 

By  Klaproth. 

By  Vaitqueliic  , 
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4.  There  are  examples  of  Apatite  entering  as  an  occasional  admixture 
into  the  composition  of  rocks,  as  granite  and  limestone.  But  it  more  fre- 
quently appears  in  beds  and  veins,  consisting  chiefly  of  ores  of  iron  and 
tin,  or  of  crystallized  varieties  of  those  species  of  which  the  rocks  them- 
selves are  composed*  The  crystallized  variety,  called  ^Asparagtu-atone 
from  Spain,  is  found  in  an  ancient  volcanic  rock,  along  with  Specular 
Iron  and  compact  Calcareous-spar.  The  compound  varieties,  called 
Phoephorite,  of  the  same  country,  form  particular  beds. 

6.  Ebrenfriedersdorf  in  Saxony,  Schlackenwald  in  Bohemia,  the  Grei- 
ner  mountain  in  Salzburg,  Cabo  de  Gata  in  Spain,  Devonshire  and  Corn- 
wall, are  some  of  the  most  distinguished  localities  of  this  species.  Aren- 
dal  in  Norway  affords  the  bluish  green  and  reddish  brown  crystals, 
(Moroxite) ;  St.  Gothard  in  Switzerland,  and  Heiiigenbluter  Tauern  in 
Salzburg,  furnish  remarkable  white,  transparent  crystals ;  and  Estrema- 
dura  in  Spain,  and  Schlackenwalk  in  Bohemia,  produce  massive  varie- 
ties, while  a  pulverulent  variety  is  found  at  Marmarosch  in  Hungary. 
Small  yellow  crystals  occur  at  Partridge  Island  hi  Nova  Scotia. 

Apatite  has  been  found  in  many  places  in  the  United  States ;  but  we 
possess  but  one  locality  which  affitrds  it  in  any  considerable  quantity,  or 
in  well  crystallized  specimens,  and  this  is  at  Govemeur,  St.  Lawrence 
Co.  (N.y.)  where  it  occurs  crystallized  in  granular  limestone,  the  crys- 
tals being  very  abundant,  large,  (sometimes  4  or  6  inches  in  length,)  well 
defined,  having  the  form  of  fig.  86,  (except  r,)  and  possessing  a  rich  sea- 
green  or  mountain-green  color.  Crystals  several  inches  long,  of  the  prima* 
ry  form  have  been  obtained  at  Amity,  (N.Y.)  where  if  occurs  of  a  green 
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color  in  white  ttmoBtone,  anoclatod  with  hrown  Augito  and  Scipolite. 
At  BoltOD,  (MsM.)  it  occurs  cryfltallized  and  mamAve,  of  a  bltdsh  gntn 
color,  under  similar  circumitances,  with  the  addition  of  Petalite  and 
Sphene.  Handsome  green  crystals  hare  been  fonnd  at  Monroe,  (Con.) 
in  granite:  but  they  are  scarce.  Very  distinct  crystals  an  inch  or 
more  in  length,  of  a  reddish  brown  color,  are  oocasionaUy  met  within 
a  rein  of  granite  at  Greenfield,  (N.Y.)  acccompanled  by  Chrysoberyl, 
Tourmaline  and  Garnet.  The  following  localities  of  Apatite  In  small 
green  or  yellowish  green  crystals,  imbedded  in  granite,  are  quoted  in 
Cleaveland's  Mineralogy,  viz.,  near  Baltimore,  (Maryland,)  near  Wil- 
mington, (Delaware,)  near  Philadelphia,  New  York  and  New  Haven; 
also  the  following  in  Iron  Pyrites : — ^near  Green  Pond,  Morris  co.  (N.Y.) 
and  at  Anthony's  Nose  in  the  Highlands  of  New  York^ 

APHANESITE.    Aphanistic  Copper-Baryte. 

Primaiy  form.    Oblique  rhombic  prism.    M  on  M^=: 
660.    P  on  M  =  990  3(K. 
Seeondary  forms. 

Fig.  87.  Fig.  88. 

P  on  al  -  -  125^  0(y 

Poncl  -  -  80     30 

Ponc2  -  -  99     30 

/on/'  -  -  62     30 

Lfustre  pearly  upon  the  face  of  perfect  cleavage.  Color 
dark  verdigris-green,  inclining  to  sky-blue,  still  darker  on 
the  surface.  Streak  verdigris  green.  Translucent  on  the 
edges. 

Not  very  brittle.  Hardness  =  2*5 . . .  3*0.  Sp.  gr.  = 
4-192. 

1.  BefiMre  the  hlow-pipe  it  deflagrates  and  emits  arsenical  vapors. 

2.  JlnalysU. 

By  CHSifsvix. 

Oiide  of  copper  64*00 

Arsenic  acid  80*00 

Water  16-00 
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Aphthitalite. — ^Apophyllite. 

3.  It  has  hitherto  been  found  only  in  Cornwall,  with  aeTeral  other 
ipeciet  of  the  raits  of  copper,  and  with  Copper  Pyrites  and  Quartz. 

Aphrite.     (See  Calcareous-Spar.) 
Aplomc.     (See  Oarnet.) 

APHTHITAUTE.    Prismatoidal    Glauber- 
Salt. 

Massive  ;*  mammillary,  apparently  formed  in  successive 

layers. 

Lustre  vitreous.  Color  white,  with  certain  bluish  or 
greenish  stains.     Translucent. 

Rather  brittle.  Hardness  s=  2*5  .. .  3*0.  Sp.  gr.  = 
1-731. 

Taste  saline  and  bitter,  disagreeable. 

1.  It  has  not  heen  analyzed,  but  probably  will  be  found  to  be  a  sulphate 
of  potash,  with  a  trace  of  sulphate  and  muriate  of  copper. 
2.  It  occurs  at  Mount  Tesuvius. 

APOPHYLUTE.     Pyramidai   Kouphone- 
Spar.     MoHS. 
Primary  form.     Right  square  prism. 


*  The  artificial  crystals  are  right  rhombic  prisms  of  112^  8',  having 
their  acute  angles  replaced  so  as  to  form  dihedral  summits  of  106^  46^ 
and  having  the  lateral  edges  truncated. 
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Secondary  forms. 

'  Fig.  89. 


Fig.  41.     P 


fig.  40. 


Fig.  42. 
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8    on  s       - 
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M  on  a      -        -        -         128    20  >  Phiixips. 

a    on  a      -        -        -         104     18  ) 

Cleavage,  parallel  with  the  primary  faces,  most  perfect 
at  right' angles  to  the  axis. 

Fracture  uneven. 

Surface  smooth  and  shining. 

Lustre  vitreous.    The  natural  and  cleavage  face  P  pos-  ^ 
sess  pearly  lustre.     Color  several  shades  of  white,  greyish, 
bluish  or  reddish.     Streak  white.    Transparent  •  • .  translu- 
cent. 

4 
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Britde.     Hardness  =  4*5 . . .  5*0.     Sp.  gr.  s=  3*385. 
Compound  varietie$.    Massive:  composition  lamellar, 
straight,  or  slightly  curved. 

1.  Before  the  blow-pipe,  it  first  exfoliates,  then  intumesees  like  bonx» 
and  melts  at  last  into  a  white  yeslcular  globule.  It  is  easUy  diasohrttd 
by  borax.  It  is  positively  electrified  by  fiiction,  but  not  by  heat.  It 
likewise  exfoliates  in  acids ;  and  its  powder  lorms  with  them,  a  jelly. 


• 

2.  Jinalyns. 
By  BxKZELius, 
from  Utoen. 

By  St&omxtx»» 
from  Faroe. 

Silica 

6813                         62-88 

61-26 

Lime 

24-71                          24-98 

26-20 

Potash 

6-27                            6-27 

614 

Fluoric  acid 

082                            0-64 

000 

Water 

16-20                          1620 

1604 

.  8.  The  natural  repositories  of  Apophyllite  are  the  vesicular  cavities 
of  amygdsloidal  rocks,  or  metalliferous  beds  with  Augite,  Calcareoas 
Spar  and  Copper  Pyrites. 

4.  Some  of  the  finest  varieties  are  from  the  amygdaloid  of  Iceland  and 
the  Faroe  islands.  Likewise  near  Indore  in  India.  Under  similar  cMr- 
cumstances  it  occurs  at  Mariaberg,  near  Aussig  in  Bohemia,  and  the  va- 
riety from  thence  has  been  called  Jllbin.  It  has  been  found  occupying 
drusy  cavities  of  a  very  extensive  bed  of  limestone  in  gneiss,  containing 
ores  of  copper,  at  Czcklowa,  near  Orawitza  in  the  Bannat.  Other  local- 
ities are  New  South  Shetland,  and  several  iron-mines  in  Sweden  and 
Norway. 

The  only  known  localities  in  North  America  are  Peter's  Point  and  Par- 
tridge Island  in  the  Basin  of  Mines,  Nova  Scotia. 

ARFWEDSONITE.    PeritomousAugite-Spar. 
Partsch. 

Primary  form.  Oblique  rhombic  prism.  M  on  M's= 
133^  55^,  from  cleavage. 

Cleavage  parallel  with  the  sides  of  the  prism,  produciog 
brilliaot  .faces. 
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Lustre  vitreous*    Color  black.     Opake. 
Hardness  inferior  to  Homblende.     Sp.  gr.  s3*44. 

1.  It  melt*  easily  before  the  blow-pipe  into  a  blade  globule.  With 
borax,  it  gives  a  glass  colored  by  iron  *,  with  salt  of  phosphorus,  likev^se, 
but  paler,  and  becoming  colorless  on  cooling,  whilst  a  dark  grey  silica- 
skeleton  remains  undissolved. 

2.  It  occurs  along  with  black  Augite  and  black  Sodalite  in  Greeiilaiid» 
and  has  generally  been  considered  as  a  ferruginous  variety  of  Horn- 
blende, from  which,  however.  Its  brilliant  cleavages,  the  inclination  of 
its  lateral  faces  and  inferior  hardness,  seem  sufficiently  to  distinguish  it 
as  a  new  species. 

The  mineral  generally  taken  for  a  variety  of  Hornblende  in  a  porphy* 
ritic  trap  from  Plymouth,  (Vt)  appears  to  agree  with  the  above  descrip- 
tion. 

ARRAGONTTE.     Prismatic  Lime  Haloide. 

MOHS. 

Primary  form.     Right  rhombic  prism.     M  on  M'  = 
116°  1(K. 
Secondary  forms. 

Fig.  48.  Fig.  44. 
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Cleavage,  parallel  with  the  lateral  faces  of  the  primary 
form.  '^       ' 

Fracture  coDchotdal,  uneven. 

Surface  generally  smooth.  The  curvature  of  the  sides 
parallel  to  the  prismatic  axis  very  often  produces  acicular 
crystals,  variously  aggregated. 

Lustre  vitreous,  inclining  to  resinous  upon  faces  of  frac- 
ture. Color  whUe,  prevalent ;  sometimes  passing  into  grey, 
yellow,  niountain-green  and  violet  blue.  Streak  greyish 
white.     Transparent . . ,  translucent. 

Brittle.     Hardness=3-5 . . .  4-0.     Sp.gr.=2-93l,  (the 
transparent  crystals  from  Bohemia.) 
Compound  varietie*. 


Fig.  46.  Fig.  4/8.       "  Fig.  47. 


Amgon. 

.Jl^C  "*«  *  Tf  T*^  ^""^  **  composition  of  two  individu- 
als,  hke  fig.  43,  the  angle  of  revolution  being  9(P. 

,,1'^r  .f  ■  ^°'T^  ^'°"'  '^^  composition  of  three  individ-' 
uals  of  the  same  form,  as  explained  in  §  73.  Part  I 

KI-^'^*  ^'''  '^''^ ''°"«'^  ""««  '•«P'-«sent  the  cracks  observa- 
ble down  each  plane,  arising  from  the  contact  of  the  plZs 

Tui  ^%^'^^'^"'  ^""""'^  of  the  Beven.1  individualsTf 
which  fig.  46  .s  composed ;  and  hence  the  six  lateral  plane, 
of  this  apparently  regular  hexagonal  prism  are  not  flat-  bw 
each  presents  a  shghtly  re-entering  angle 

Globular,  reniform.  coralloidal  shapes  j  surface  drusy 
composition  columnar,  the  individuals  being  often  very  dd^ 
icate.  but  also  occurring  of  various  dimensions;  faces  of 


« 
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composition  irregularly  streaked.  Massive :  composition 
columnar,  either  parallel,  or  divergent,  or  irregular ;  and  of 
different  sizes  of  individuals. 

1.  Thin  fragments  of  transparent  crystals  decrepitate  in  the  flame  of  a 
candle ;  other  varieties  lose  their  transparency,  and  become  friable.  It 
phoiphoresces  upon  red-hot  iron,  and  is  soluble  in  nitric  and  muriatic 
acid,  with  effervescence. 

2.  AndlyHs. 

By  Strometeh. 

Carbonate  of  lime  96-2966  99-2922 

Carbonate  of  strontites  0-6090  4*1043 

Water  ....  01644  0-5992 

The  carbonate  of  strontites  does  not  exist  in  constant  proportipns,  and 
has  not  been  found  at  all  in  the  coralioidal  varieties. 

8.  Imbedded  crystals,  generally  twins,  or  consisting  of  a  greater  num- 
ber of  individuals,  are  found  in  compound  varieties  of  Gypsum,  mixed- 
and  colored  with  oxide  of  iron,  accompanied  by  crystals  of  Quartz, 
which  have  likewise  suffered  a  similar  admixture.  Other  varieties  oc- 
cur in  the  cavities  of  basalt  and  other  trap  rocks,  also  in  irregular  beds 
and  veins.  It  is  found  in  beds  of  iron-ores,  in  those  corallotdai  varieties 
which  have  been  called  Flo9'fernt  in  which  the  component  individuals 
are  so  minute  that  their  form  and  structure  is  undtstinguishable.  It  is 
also  found  in  various  repoiitories,  alon^  with  several  species,  as  Copper 
and  Iron  Pyrites^  Galena  and  Malachite.    It  likewise  occurs  in  lava. 

4.  The  most  beautiful  crystals  occur  near  Bilin  in  Bohemia,  in  a  vein 
traversing^ basalt,  and  filled  with  a  massive  variety  of  the  same  species, 
consisting  of  large  columnar  particles  of  composition.  The  varieties  of 
twin-crystals  imbedded  in  Gypsum,  are  found  in  the  kingdom  of  Arragon 
in  Spain,  from  whence  the  name  of  the  species  has  been  derived.  The 
greenish  colored  specimens  are  brought  from  Marienberg  In  Saxony, 
ftnd  Stcrxiog  in  the  Tyrol.  The  finest  wielies  of  Flos-ferri  are  found 
in  the  mines  of  Eisen-ertz  in  Stiria ;  it  also  occurs  atSchemnitz,  St.  Ma- 
rie mines,  and  in  those  of  Baygorrl  and  V icdessos'  in  the  Pyrennees.  In 
England,  the  Dufton  lead  mines  furnish  beautiful  specimens  in  acicular 
crystals,  and  finely  columnar  masses  ef  a  satin  lustre.  Other  localities 
are  Moont  Vesuvius,  Iglo  in  Hungary,  France,  Scotland,  Iceland  and 
Sttaiia. 

4* 
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Arsenic-glance. 


The  Flos-ferri  hM  been  met  with  at  Jjockport,  (N.  Y.)  coatkig  gypaim 
in  geodes,  at  Edenville,  (N.  Y.)  lining  cavities  of  Mispickel  and  Cube  ere, 
and  at  Haddam,  (Con.)  and  its  vicinity,  in  thin  seams  between  layers  of 
gneiss.  A  fibrous  variety  occurs  at  Scoharie,  (N.Y.)  It  also  exists  in 
numerous  limestone  caves  of  the  south  western  states. 

Abseniate  of  cobalt.     (See  Cobalt-Bloom*) 
Abseniate  or  coppeb.  {SeeAphane3ite,Copper^Micaf 
Erinite,  Euchroite,  lAroconite  and  Olivenite.) 
Arseniate  op  iron.     (See  Cube-ore.) 
Arseniate  of  lime.     (See  Pharmakoliie.) 
Arseniate  of  nickel.     (See  ^/ickel-Ochre,) 

Arsenical  Antimony  Glance. 

In  renlform  masses,  consistiog  of  thin  and  curved  individuals. 
Fracture  uneven. 
Lustre  shining  to  faint.     Color  tin -white  to  steel-grey. 
Hardness  ==20... 30.     Sp.  gr.  =  6-2. 

timoiiy     T*  *^*  hlow-pipe  it  melte,  and  during  fusion  emits  fumes  of  An- 
ciDitAt    ^    I  '^'^®"*^-     Decomposed  by  nitric .add»  affording  a  white  prc- 

2.  u^e^  ''*  muriatic  acid. 
^«ou6n  inn^'^^  *'  Przibram  in  Bohemia,  Allemont  in  Dauphiny,  Poul- 
""aoy,  and  Andreasberg  in  the  Hartz. 

ting-.  '  "^'^'■yoidal ;  composition  columnar,  individuals  radia- 

X^Ustre  f*i 

Uardnea^^**""*^*     ^^^^  ^^^^  lead-grey. 

PlTtin  ^T'"^^^  *^nti^jl',  ^""^^  ^^  ^^  ^*"^  ""^  *  **"P»  '**'*  fi"^'  anddiMem. 

•  bJackuL"*"''*''  '•^^eeMM       ^^  *  ""^  **^  crystallized  arsenie  acid ;  and 

**  ^^t  With '^^  ^^^^ir     ^^^^^  ^^^^  "  P*'**y  deposited  in  the  form  nf 

"«*  Okelt,  mj  *    **'ul8h   fl     "•fore  the  blow-pipe»  upon  charcoal,  it  bams^ 

*•  ®«>taiiie<i.    *  r  ^^^  ^£6^^'  ^^  ^*«»PP«»"  «n  a  dense  smoke.     It  does 

•^"•w^ard^'  ^    ■*  ^*  ma  J*  ^'  ^iwppears,  when  a  white  metallic  global* 

''•«*<«uuui.  '  if^^  ■*«>«^*^  *'  ^'^*''  •*  ^"^  crystallized  arsenic  mold : 

"^lubl^  i   *****  *netallic  arsenic,  without  any  pereoptlble 
i^tric  acid«  and  the  solution  (when  the  add  is 
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Atacamite. 


not  in  •xc6»)  givet  a  white  precipitate  od  the  •ddWon  of  wUer.  With 
hydiiodic  acid,  it  at  first  ^res  a  blaektoh  bravm,  end  then  a  eltrab-yel- 
low,  precipitate. 

2.  jlncUysia* 

By  KsasTziry 
from  If  tOienbei^. 

Anenic 96786 

Bismuth       .         .        .        «        .  8*001 

8.  It  oocnra  in  amfill  quantities  only,  at  Falmbaom  lnJiaiienbei|f,  ae- 
companied  by  Native  Arsenic,  Red  Silver,  Fluor,  Heavy  Spar^  Caloa* 
reous  Spar,  Copper  Nickel,  Native  Silver,  &c. 

4.  It  Is  not  probable  that  the  bismuth  is  a  necessary  ingredient  in  this 
mineral,  which  might  with  more  propriety  be  included  under  Native 
Arsenic. 

ASBESTUS. 

Silky  varieties  ofSamblende,  Pyroxene,  Picroimene  and  JW- 
molite:  q.  v.  • 

AsPABAOus-sTONE.     (See  Apatite,) 

AsPHALTUM.     (See  jBi^unien.) 

ATACAMITE.     Prismatoidal   Habroneme- 
Malachite.     Partsch. 

Primary  form.    Right  rhombic  prism.    M  on  M'=  100^ 

Secondary  form. 

Fig.  48. 
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Atmospheric-air. 


The  planes  M  M'  are  th^reault  of  cleayaijre.  Among  the  minute  crys- 
tila  are  to  be  observed  some  in  which  the  plane*  a2,  a2f  and  e,  d  of  fig. 
48  prevail  to  the  exclusiou  of  the  rest,  converting  them  to  the  form  of  an 
octahedron  with  a  square  base. 

Cleavage  parallel  to  P,  less  distinct  parallel  to  M  and  M'. 
*  Colors,  olive,  leek,  grass,  emerald,  and  blackish-green. 
Streak  apple-green.     Nearly  transparent . . .  translucent  on 
the  edges. 

Rather  brittle.     Hardness  =  3*0  . . .  3*5.     Sp.  gr.  = 
4*43. 

1.  It  communicates  bright  blue  and  green  colors  to  the  flame  of  a  can* 
dib,  or  if  exposed  to  the  blast  of  the  blow-pipfe,  it  develops  vapors  of  mu- 
riatic add,  and  melts  at  last  into  ^  globule  of  copper.  It  is  soluble  with* 
out  effervescence  in  nitric  acid. 

2.  Analysis.    . 

By  Proust.  By  Ki.a.proth. 

Oxide  of  copper         .                76-696  78*00 

Muriatic  acid                              10.688  10.10 

Water                                          W-767  .        16.90 

8.  It  is  found  at  Remolinos  in  Chili,  on  Brown  Iron-Ore;  sometimes 
with  Red  Oxide  of  Copper  and  Malachite :  it  occurs  also  in  Peru  with  some 
of  the  ores  of  silver.  It  is  found  in  the  form  of  fine  sand  in  the  river  Li- 
pas,  in  the  desert  of  Atacama,  (and  hence  the  name  of  the  species,)  sepa- 
rating Chili  from  Peru.  Other  localities  are,  Schwarzenberg  in  Saxony, 
and  Mount  Vesuvius. 

Atelestitk. 

Crystalline,  in  structure  resembling  Sphene. 

Lustre  resinous  to  adamantine.    Color  pure  sulphur-yellow. 

Transparent  to  translucent. 

Hardness  about  8.     Heavy. 

1.  Before  the  blow-pipe,  it  aflbrds  the  indications  of  bismuth. 

2.  It  is  found  at  Schneeberg. 

•ATMOSPHERIC-AIR.   Pure  Atmospheric-gas. 

MOHS. 
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Atmospheric-Water. 


Gaseoas.     Transparent^ 

Sp.  gr.  =1*0.  Nearly  800  times  lighter  than  distilled 
water. 

1.  It  is  tasttless  and  without  odor,  except  that  of  electricity ,  which  it 
fometimes  very  manifestly  exhibits.  Though  transparent,  it  neverthe- 
lets  reflects  a  blue  color  when  in  large  masses,  as  in  the  sky  above  as. 
The  lower  atmosphere  is  contaminated  in  a  greater  or  less  degree  by  ev- 
ery Icind  of  air  or  vapor  which  can  be  formed  by  the  various  bodies  that 
compose  the  earth's  sur&ce.  Over  the  land  especially,  carbonic  acid  is 
mingled  with  it  in  a  proportion  generally  equal  to  0*001. 

2.  JinalynB, 

Nitrogen 79*00 

Oxygen 21*00 

3.  Atmospheric-air  constitutes  the  atmosphere,  and  surrounds  the 
whole  globe  to  the  height  of  forty  or  forty-five  miles. 

ATMOSPHERIC  WATER.    Pure  Atmospheric- 
Water.     MOHS. 

Liquid.     Transparent. 
Sp.  gr.  =1-0. 

1.  Its  form  of  aggregation  is  conUnually  liable  to  fluctuation  from 
changes  of  atmospheric  temperature ;  and  instead  of  water  there  appears 
aqueous  vapor,  or  steam,  and  ice  and  snow.  Ice  Is  commonly  produced 
with  too  much  rapidity  to  permit  the  separate  crystals  of  which  its  massr 
es  are  composed,  to  be  distinctly  visible.  They  have  been  observed, 
however,  by  Scorksbt  and  Hxrincaut  dx  Thurt,  under  the  form 
of  hexahedral  prisms,  of  which  the  terminal  faces  presented  strie  paral- 
lel to  the  faces  of  the  prism,  and  in  some  instances  with  truncated  termi- 
nal edges.  The  sp.  gr.  of  ice  ss  '92.  The  crystals  of  snow  present  an 
almost  endless  variety  of  forms,  which  are  perfect  geometrical  figures. 
They  are  usually  lamellar,  and  transparent ;  often  in  regular  hexagons, 
having  six  points  radiating  from  their  centres,  with  parallel  collateral 
ramifications  in  the  same  plane  :  in  slender  six-sided  needles,  or  spines ; 
and  in  combinations  of  hexagons  and  spines,  producing  stellilbrm,  or 
wheel-shaped  compositions.  Dr.  Brkwstxr  has  observed  qnadrangv- 
lar  plates  in  the  hoar-frost  crystallized  upon  leaves  and  stones;  which 
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Automolite. 

Itidi  to  the  conclasioo  Ibtt  the  ■ystem  of  crystal llzatimi  in  ice  is  e  q«ad- 
ranguUr  priim,  and  Dot  >  rhamboid,  u  wms  formerlj  aupposed.  It  is 
wall  knewD  tb>(  no  species  la  miDcrslogy,  whose  priniiUvp  form  is  the 
riiambcdd,  presents  cryatilllzatloiu  ilmilar  lo  the  star-like  figures  efsBaw. 
The  haii-slonai  which  fall  Id  the  apring  hare  the  form  of  qiheric  aee- 
dona,  consisting  of  opalte,  Ifain  prisms,  radiating  from  the  centre  :  iboM 
formed  during  heavy  thunder  storms  in  summer,  generally,  al^ct  the 
shape  <rflrregDlar,  Battlsh  globules,  eoodsling  of  coliininar  particles  of 
compotilion,  but  otlen  perfecOy  tnnspaTeat,  and  sometimes  enclosing 
air  babbles. 

S.  Analytit. 

By  BniELics. 

Oxygen  ,  3894 

Hydrogen 1106 

Vhenpure,  it  la  deMilute  of  taste  or  odor.  But  water  wliich  flows 
within  or  upon  the  aurlaee  of  the  earth,  contains  Tarioas  earthy,  saline, 
metallic,  vegetable,  or  animal  particles,  which  often  materially  aflSict  it> 
taste  and  smell,  and  sometimes  conriiterably  augment  its  specific  gravity. 
Thus  from  the  accidental  presence  of  salts  and  acids  are  formed  th«  difr 
fere&t  Idnda  of  hard  water,  of  acidulous  and  bitter  waters,  and  sea  water. 

8.  Pure  almaspberic  water  descends  from  the  atmosphere  in  the  fiam 
of  rain,  mist,  dew,  snow  or  hail ;  it  is  also  emitted  from  springs,  and  ac- 
cumulated all  over  the  globe  in  takes,  teas,  &c. :  in  these  last  instances, 
however.  It  is  contaminated  nilb  Tsrlable  proportions  of  saline  sub- 

AUTOMOLITE.    Octahedral  Corundum.    Mohs. 
Primary  forna.     Regular  octahedron. 
Secondary  form. 

Fig.  49. 


Cleavage  parallel  vith  the  primary  faces. 


PHTSIOG&APHT.  47 

Axinite. 


Fracture  concboidal. 

Surface  rough,  sometimes  covered  with  Mica  or  Blende. 

Lustre  vitreous,  incliniDg  to  resinous.  Color  dirty  green 
tinges,  inclining  to  black  and  blue.  Streak  white.  Trans- 
lucent on  the  edges . . .  nearly  opake. 

Hardness  =  8*0.    Sp.  gr. =4*232. 


Fig.  50. 


Compound  varieties.  Twin-crystals. 
The  octahedral  hemitrope.  Massive:  com- 
position granular. 


1.  Alone  before  the  blow^pipe,  it  is  infasible,  and  nearly  ao  with  borax, 
or  with  salt  of  phMphorus.  With  soda,  It  melts  imperfectly  into  a  dark 
scoria,  which  being  melted  again  with  soda,  deposits  upon  the  charcoal 
an  areola  of  oxide  of  zinc. 

2.  JinalysU. 

By   ECKXBKRO. 

Alumina 60*00 

Oxide  of  zinc         ....  24-25 

Oxide  of  iron         ....  9*25 

Silica                     ....  4-75 

3.  AutomolKe  generally  occurs  imbedded  in  talcose  slate  and  quartz, 
and  is  accompanied  by  Galena,  Blende,  Garnet,  Gadolinite,  &c.  It  is 
thus  found  at  Fahlun  and  Brodbo  in  Sweden. 

In  the  United  States,  it  occurs  at  Haddam,  (Con.)  along  with  Chryso- 
bery].  Garnet  and  Columbite  in  granite. 

AXINITE.    Tetarto-prismatic  AxiAite. 

Primitiye  form.  Doubly  oblique  prism  ?  P  on  M  =s 
1340  40',  P  on  T=1150  17',  M  on  T=  136<5 1(K  (Phil- 

LIPS.) 


1 
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Axinite. 


Secondary  form. 


Fig.  51. 
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Cleavage  indistinct  and  interrupted. 

Fracture  concboidal,  uneven. 

Surface  of  M  and  T  irregularly  streaked.  The  secon- 
dary faces  are  smooth  and  shining. 

Lusnre  vitreous.  Color  clove-lbrownt  various  shades  in- 
clining to  plum-blue  and  pearl-grey.    Green  from  an  ad- 
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AxiDtte. 
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mixture  of  Talc.  Streak  white.  Transpareot..  .trans- 
lucent,  sometimes  only  on  the  edges.  It  exhibits  the  prop- 
erty of  dicbroism. 

Hardness=6-5 . . .  7-0.     Sp.  gr.=3'271. 

Compound  varieiies.  Massive :  composition  lamellar, 
generally  a  little  bent;  faces  of  composition  irregularly 
streaked.  Sometimes  the  composition  is  granular  and  im- 
palpable. 

1.  Before  the  blow-pipe  U  melti  easily,  and  with  iDtumescence,  into  a 
dark-green  glastf,  which  becomes  black  in  the  oxidating  flame.  Some 
yarieties  are  differently  electrified  l^r  heat,  contiguous  to  opposite  ends 
of  the  crystals,  and  in  these  also  a  difference  has  been  observed  by 
Havt. 

2.  Afudywis, 

By  WizoMAKir. 
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3.  Axinite  occurs  in  beds  and  reins  in  primitive  countries.  It  is  ac- 
companied in  the  former  situations  by  Calcareous  Spar,  Blende,  &c. ;  in 
the  latter,  chiefly  by  Augite,  Quartz,  Feldspar  and  various  metallic  min- 
erals. 

4.  It  is  (bund  in  beds  at  Thum  near  Ehrenfriedersdorf  inSaxooy,  from 
whence  it  has  sometimes  been  called  Thumite  or  Thumer»tone.  At 
Kongsberg  in  Norway,  it  occurs  in  veins  with  Vitreous  Silver.  Beau- 
tiful crystals  are  met  with  in  the  veins  of  various  places  near  Bourg 
d*Oisans  in  Dauphiny,  at  Bareges  In  the  Pyrenees,  in  Savoy,  in  the 
county  of  Gomor  in  Hungary,  and  in  large,  well  defined  crystals  at  fio- 
taUack  in  Cornwall.  In  the  latter  place,  it  is  found  in  a  massive  state, 
fiNming  a  peculiar  kind  of  rock  with  Garnet  and  Tourmaline.  It  is  also 
Ibund  at  several  places  in  the  Hartz. 
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Amdywis, 

By  Klaprotb. 
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Babingtonite. 


Azote.     (See  JVitrogen,) 
AzuRiTE.     (See  LaztUite.) 

BABINGTONITE.    Axotomous  Augite-Spar. 
Partsch. 

Primary  form.     Oblique  rhombic  prism.     Dimensions 
unkoowD. 

Secoodary  form. 
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Cleavage  distinct,  parallel  to  p  and  U 

Fracture  imperfectly  conchoidal. 

Lustre  vitreous.      Color  black,    often   greenish  ;    thin 
splinters  are  faintly  translucent,  and  of  a  green  color,  per- 
pendicular to  p,  of  a  brown  color  parallel  to  it.     la  large 
crystals,  it  appears  opake. 
.  Hardness  =  5*5  . . ,  6-0. 

1.  According  to  Mr.  Childreit,  it  is  composed  of  silica,  iron,  man- 
ganese and  lime,  with  a  trace  of  titanium. 

2.  It  occurs  at  Arendal  in  Norway,  in  small  crystals,  (resembling  dark 
colored  crystals  of  Pyroxene,)  disposed  on  the  surface  of  crystals  of  Albite ; 
and  at  Govemeur,  (N.Y.)  coating  crystals  of  Feldspar. 

BARYTO-CALCITE.     Hem  i -Pri  sma  t  ic  Hal-  ' 
B  a  r  y  t  e.     Mohs. 

Primary  form.  Oblique  rhombic  prism.  M  on  M's= 
106°  54'. 


PHTSIOOBAPHT. 

Baryto-Calcite. 
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Secondary  form. 


Fig.  68. 
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Cleavage  perfect  parallel  to  M  and  M' ;  less  easily  ob- 
tained, though  perfect,  parallel  to  P. 

Fracture  uneven,  imperfectly  conchoidal. 

Surface  h  striated  parallel  to  the  edges  of  combination 
with  M ;  the  vertical  planes  parallel  to  the  axis. 

Lustre  vitreolis,  inclining  to  resinous.  Color  white, 
greyish  yellowish,  or  greenish.  Streak  white.  Transpa- 
rent . . .  translucent. 

Hardness  =4*0.     Sp.  gr.  =3*66. 

Compound  varieties.    Massive :   composition  granular. 

1.  It  does  not  melt  alone  before  the  blow-pipe,  but  gives  a  clear  glob- 
ule with  borax.    Like  WiUierite,  it  is  soluble  in  muriatic -acid. 

2.  AnaiyiiM, 

£y  Chii^dreit. 

Carbonate  of  barytes  65*9 

Carbonate  of  lime  88-6 

It  sometimes  gives  traces  of  iron  and  manganese. 
8.  It  occurs  at  Alston  moor  in  Cumberland,  both  massive  and  crystal- 
lized. 

Batbachite. 

Massive,  with  traces  of  a  rhombic  prism  of  116®. .  Composition 
Impalpable. 


d2 
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BeryL 


Cleavage  parallel  with  the  sides  and  shorter  diagonal  of  the 
above  prism,  but  mostly  indistiDct.    Fracture  small  conchoidal. 
Lustre  resinous  or  vitreous ;  more  inclined  to  the  latter. 
Color  light  greenish-grey,  to  almost  white.    Streak  wbit*. 
Hardness  =:  5*0.    Sp.  gr.  ss  8*038. 

1.  Before  the  blow'pipe,  it  is  fusible  alone,  without  any  perceptible 
change  in  the  color  of  the  flame.  It  aflbrds  a  little  moisture  when  heat- 
ed  in  the  matrass.  It  is  slowly  dissolved  in  pUbsphoric  salt,  leaving  be- 
hind flocculi  of  silica.  With  soda,  it  is  with  difficulty  dissolved  into  a 
dark  colored  pearl.  From  these  and  other  experiments,  it  has  been  in- 
ferred by  Mb&IjKT  to  be  a  silicate  of  magnesia. 

2.  It  is  found  at  Rizoni,  a  mountain  in  southern  Tyrol. 

Beromanite.     (See  Scapolite.) 

BERYL.    Rhombohedral  Emerald.     MpHs. 

Primary  form.     Regular  hexagonal  prism. 
Secondary  forms. 


Fig.  55. 


Fig.  54. 
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-Beryl. 


Moo.       - 

160°  00 

n  on.» 

135     00 

i    oat  ■ 

156     42' 59 

P  ono        - 

135    14' 

P  on<£       - 

169    10 

el  on  «l      - 

179    40 

Mond 

150    00 

Cle&vage,  parallel  to  all  the  primaiy  planes,  but  not  dis- 
tinct. 

Fracture  concboidal,  uneven. 

Surface,  the  prisms  striated  parallel  to  the  axis. 

The  pyramidal  faces  smooth. 

Lustre  vitreous.  Color  green,  passing  into  blue,  yellow 
and  white  :  the  brightest  of  these  colors  is  emerald  green  ; 
the  greater  part  of  the  species,  however,  exhibits  only  pale 
colors.     Streak  while.     Transparent. . .  translucent. 

Hardnes3=7-5 . . .  8*0.     Sp.  gr.=2'732  of  a  perfectly 
emerald  green  vaiiety ;  2*678,  of  an  apple-green  crystal. 
6* 


I 
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.  Beryl. 


Compound  Varieties.    Massive :  compositioa  generally 
large  granulari  sometimes  imperfectly  columaar. 

1.  The  only  important  differences  between  Emerald  and  Beryl  9St  in 
the  celora ;  which,  tince  they  produce  an  uninterrupted  series,  are  alto* 
gether  insufficient  for  a  diWsion  of  the  present  species.  The  color  of 
Emerald  Is  emerald  green  ;  all  the  Farieties  of  other  colors  are  BeryL 

2.  In  a  strong  heat  of  the  blow-pipe,  the  edges  are  rounded  off,  and  a 
shapeless  vesicular  scoria  is  produced.  Transparent  yarieties  become 
milky.    It  is  dissolved  by  borax. 


Silica 

Alumina 

Glucina 

Oxide  of  iron 

Oxide  of  columbium 

Oxide  of  chrome 

Lime 


8.  AnalyM, 

By  Berzklius, 
irom  Broddbo. 

•  €8-86 

17-60 

.   18  18 

0-72 

0-27 

000 

000 


By  Kl.APB.OTB. 

The  £merald  of  Pem- 
68-50 
16-75 
12-50 

100 

000 

030 

0-25 


4.  Beryl  occurs  in  imbedded  crystals  in  various  rocks,  most  generally» 
however,  in  granite.  It  is  also  found  in  implanted  crystals  in  veins  and 
in  beds.  It  is  associated  with  Feldspar,  Chrysoberyl,  Topaz,  TiD-orB» 
Garnet,  &c.  It  is  met  with,  likewise,  in  fractured  crystals  and  roUed 
masses  in  secondary  rcpo^tories. 

5.  The  6ne8t  crystals  of  the  emerald-green  colors,  or  the  true  Ein6' 
raid,  come  from  Peru,  where,  according  to  HuMBOitDT,  it  forms  druses 
with  Calcareous  Spar,  and  occurs  In  veins  traversing  bornblenderslate, 
clay-slate  and  granite.  It  is  sometimes  accompanied  by  Quartz  and 
Iron  Pyrites.  Less  beautiful  varieties  are  found  imbedded  in  mica-slate 
In  the  valley  of  Heerbach,  district  of  Pinzgau,  Salzburg.  The  ancients 
procured  their  Emeralds  from  Egypt.  Their  localities  have  been  re- 
discovered, and  are  situated  in  granite  and  mica-slate,  in  Mount  Zalara* 
seven  leagues  from  the  Red  Sea  in  Upper  Egypt.  Transparent  crystals 
of  bluish-green  Beryl  (called  jf^uamartne)  are  found  in  Siberia  and 
Brazil.  In  Siberia  it  occurs  In  the  granitic  district  of  Nertschinsk,  on 
the  confines  of  China  in  compact  ferruginous  clay ;  also  In  the  Uraliaa 
and  Altai  mountains,  often  in  large  crystals :  in  Brazil,  it  is  found  in  frae- 
tared  crystals  in  the  sand  of  rivers.    More  common  varieties  ire  vet 
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Beryl — ^Beudantite. 

with  at  Limoges  in  France,  near  Zwieeel  on  ttie  Rabenstein  in  Bavaria* 
at  Finbo  and  Broddbo  in  Sweden,  and  in  some  of  the  tin  mines  of  Sax- 
ony and  Bohemia. 

The.  Beryl  is  an  abundant  minerat  throaghout  New  England }  and 
many  of  its  localities  are  distinguished  for  the  size  and  perfection  of  the 
crystals  which  they  afibrd.  The  most  remarkable  of  these  is  Acworth, 
(N.H.)  about  fifteen  miles  from  Bellows*  Falb.  They  occur  at  thit 
place  in  a  powerful  vein  of  granite  traversing  gneiss.  The  largest  crys- 
tals weigh  from  two  to  three  hundred  pounds,  and  measure  four  feet  in 
length.  Their  form  is  that  of  tolerably  perfect  hexagonal  prisms.  The 
prerailing  color  of  the  large  crystals  is  a  pale  bluish  green  :  the  smaller 
crystals  are  pale  yellow,  rarely  a  deep  honey,  or  wax-yellow.  At  Bow- 
doinham  and  Topsham,  (Me.)  this  species  is  found  in  veins  of  graphic 
granite  in  small  but  exceedingly  regular  crystals,  of  a  pale  greenish  or 
yellowish  white  cplor.  They  are  mostly  imbedded  in  a  brown  Quartz ; 
and  sometimes  present  the  form  of  fig.  65.  A  few  crystals  of  the  eme- 
rald green  color  have  been  met  with  at  Topsham.  The  Albite  granite  of 
Goshen  and  Chesterfield  ailbrd  small  and  irregular  crystals  of  pale  green 
colors,  some  of  which  are  transparent  In  Connecticut  at  Haddam, 
large  crystals  of  the  yellow  and  yellowish-green  varieties,  occur  at  the 
chrysoberyl  vein,  many  of  which  contain  implanted  crystals  of  Chryso- 
beryl  and  Colombite.  A  seam  of  Brown  Quartz  in  a  vein  of  mica  slate 
in  the  same  town,  has  aflbrded  very  beautifully  transparent  crystals  of  the 
form  represented  in  fig.  66 :  the  quacries  of  gneiss  in  the  neighborhood  on 
both  sides  of  the  Connecticut  river,  produce  green  prisms  of  the  common 
variety.  At  Monroe,  a  vein  of  graphic  granite  furnishes  uncommonly 
handsome  crystals  as  respects  their  regularity  and  the  number  of  crys- 
tals of  different  sizes  implanted  within  a  small  mass  of  the  rock. 

6.  Beryl,  when  clear  and  transparent,  and  of  a  fine  emerald  green 
color.  Is  highly  valued  as  a  gem  :  the  bluish  colored  crystals  are  not  so 
highly  prized,  but  are  employed  for  the  same  purpose. 

BEUDANTITE. 
Primary  form.    Rhomboid.    P  on  V'=92°  SC 


1 
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BeaudaDtite — ^Bismuth-Blende. 
Secoodary  form. 

Fig.  68. 


Cleavage  parallel  with  a. 
Surfaces  curved ;  generally  brilliant. 
Lustre  resinous.     Color  black ;  in  thin  fragments,  trans- 
lucent, and  of  a  deep  brown  color.     Streak  greenish-grey. 
Hardness  =  4*0 . . .  4*75. 

Compound  varieties.  Massive :  composition  not  descri- 
bed. 

■ 

1.  It  consists  of  the  oxides  of  iron  and  lead. 

8.  Its  locality  is  Horhaosen  on  the  Rhine,  where  it  seems  associated 
with  Brown  Iron-Ore. 

8.  The  want  of  a  Icnowledge  of  the  specific  gravity  of  this  mineFal 
prevents  us  from  referring  it  to  its  natural  historical  genus.  The  prop- 
erties ahove  enumerated,  however,  prove  it  with  sufficient  distinctneas  to 
he  a  peculiar  species. 

Bi-Seleniuret  of  Zinc.     (See  Rionite.) 

BISMUTH  BLENDE.    Tetrahedral   Bismuth 
Baryte. 

Primary  form.  Unknown.*  Implanted  globular  shapes. 
Massive :  composition  thin  columnar,  impalpable,  also  cur- 
ved lamellar. 


*  HAKTMAinf  gives  the  Tetrahedron  as  tHb  prlmaiy  fonn  of  this  speciM,  and  de> 
■sribes  Its  erystals  as  occurrinf  in  tetrahsdra,  with  their  ed(es  deeplj  beveltod,  aad 
Uksfls.M,r.L 
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Bismuth-Blende — Bismutbine. 

Fracture  imperrectly  coDcboidal  or  tineren. 

Lustre  resinous.  Color  dark  hair-browD,  yellowisb-grey 
and  straw-yellpw.  Streak  yellowish-grey.  Translucest 
or  opake. 

Rather  brittle.  Hardness  =:  3-5  . . .  4-0.  Sp.  gr.  >= 
5-9 .. .  6-0. 

1.  It  decre^titesbrbklf  before  the  hlow-pipe,  emits  an  araeMlcU  odor, 
and  l»  Coallj  cooTerted  ioto  a  glut,  whlcb  efiervmce*  with  bramz. 
2.  Artalyiit. 

By  HUKBTKLD. 

Carbonate  of  bUmDth 66-8 

Anenic  acid  2'2 

Silkm  238 

Amoic,  cobalt,  copper  and  iron  B-9 

Oan^e  .....  9-1 

8.  It  ocean  with  Qnartx  at  Schneeberg  in  Saxony. 

BisKUTHic  Cobai.t-Ork. 

The  deMsrtpUoD  of  ibia  apwdei,  u  put  forth  by  Ezma'nw,  la 
tao-defiM:tl*e  to  enable  us  to  decide  whether  It  is  enUlled  to  rank 
•aadistiBct  apeclea.  It  ia  doKrlbed  u  maarive,  having  a  lead  or 
ateel-grey  color,  a  feebly  metallic  lustra  aad  a  sp.  gr.  fiom  80... 
T'S-  It  Is  bellered  lo  ewuist  of  arsenic,  cobalt  and  bismuth.  It 
occurs  with  other  ores  of  colnit  at  Schneelwrg  in  Saxony. 

BISMUTHINE.    Prismatic  Polypoione-GUnce. 

Primary  form.  Right  rhombic  prism.  M  on  M=Dear- 
ly  91°. 

Secondary  form. 

The  lines  parallel  to  the  plane^  rep- 
resent the  strise  coostanily  observed  on 
the  crystals,  but  which  in  reality  are  a 
series  of  planes. 


• 
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Bismuthine — Bismuth-Ochre. 

Cleavage  parallel  to  the  planes  P  and  f^  most  perfe<:t 
parallel  with  the  latter,  and  at  right  angles  to  f^  afibrding 
the  measurement  of  90^  by  the  reflective  goniometer. 
Fracture  scarcely  observable.  Surface  of  the  prisms  deep- 
ly streaked  parallel  to  the  axis. 

Lustre  metallic.  Color  lead-grey,  inclining  a  little  to 
steel-grey.     Streak  unchanged. 

Rather  sectile.  Hardness  =  2*0  . .  •  2*5.  Sp.  gr.  = 
6-549. 

Compound  varieties.  Massive:  composition  granular, 
the  individuals  being  of  various  sizes ;  or  columnar,  indi- 
viduals straight  and  aggregated  in  various  directions. 

1.  It  is  volatilized  before  the  blow*pipe,  and  covers  the  charcoal  with 
a  yellow  areola.  It  is  easily  fusible,  and  emits  continually  small  drops 
in  a  state  of  incandescence.  It  is  easily  soluble  in  nitric  acid,  and  the 
solution  yields  a  white  precipitate  on  being  further  diluted. 

2.  JSnalyais, 
By  Sage. 

Bismuth 6000 

Sulphur         .        .  .        4000 

8.  It  occurs  principally  in  veins,  but  is  also  found  in  beds,  and  Is  gen- 
erally associated  with  NaUve  Bismuth. 

4.  It  is  a  rare  mineral.  Its  localities  are,  Altenberg,  Schneeberp, 
Joachimsthal,  Rezbanya,  Cornwall,  Riddarhyttan  in  Sweden,  Bereoof  in 
Siberia,  at  Canock  in  Cumberland. 

It  has  been  noticed  at  a  single  spot  in  the  United  States,  in  the  cele- 
brated Chrysoberyl  locality  of  Haddam,  (Con.) 

BISMUTH-OCHRE.    Bismuthic   Lusine-Ore. 

Massive:  composition  impalpable;   earthy  and  pulver- 
ulent.    Fracture  conchoidal  to  earthy. 
Color  straw-yellow,  or  greyish  yellow. 
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Bismuth-Ocbre — Bitumen. 
Soft.     Sp.  gr,=4-36. 

1.  Upon  charcoal.  It  is  easily  reduced  to  the  metallic  state,  attended 
by  a  peculiar  odor.  It  is  soluble  in  nitric  add^— the  solution  throwing 
down  a  white  precipitate  on  the  addition  of  water. 

2.  AnalytU, 

Oxygen 10*13 

Bismuth 89*87 

It  frequently  occurs  mixed  with  carbonate  of  bismuth  and  iron. 

8.  It  is  found  in  small  quantity  upon  the  ores  of  bismuth,  cobalt  and 
nickel,  at  Schneeberg  in  Saxony,  Joachimsthal  in  Bohemia,  Saint  Agncf 
in  Cornwall,  Siberia ;  and  at  Haddam,  (Con.)  in  the  chrysoberyl  rock, 
where  it  is  sometimes  accompanied  by  Bismuthine. 

Bitter-Spar.     (See  Dolomite.) 
BITUMEN.    Black  Mineral-Resin.    Mohs. 

Aggregation  solid  or  fluid,  and  all  the  intermediate  sta- 
ges. No  regular  form.  Stalactitic  shapes :  surface  smooth. 
Massive. 

Fracture  conchoidal,  more  or  less  perfect,  uneven. 

Lustre  resinous.  Color  black,  passing  into  various  brown 
and  red  tints.  Fluid  varieties  are  sometimes  perfectly  col- 
orless. Streak  commonly  unchanged,  sometimes  lighter 
than  the  color.  Translucent  on  the  edges,  opake ;  some 
fluid  varieties  are  transparent. 

Sectile,  malleable,  elastic,  ^turoinous  odor.  Hard- 
ness =  0*0 . . .  2-0.  Sp.  gr.  =  0*828,  brown,  malleable ; 
1*073,  black,  slaggy  ;  1*160,  hyacinth-red,  slaggy. 

1.  Mineral  Oil  and  Mxneral  Pitch  have  been  treated  as  two  species; 
the  former  embracing  under  it  as  varieties  Naphtha  and  Petroleum)  and 
the  latter  Earthy  Bitumen,  Elastic  Bitumen,  and  Compact  bitumen  or 
Asphaltum ;  but  all  these  varieties  differ  in  nothing  except  their  state  of 
aggregation,  which,  however,  forms  an  uninterrupted  series  from  those 
which  are  perfectly  fluid  to  such  as  are  perfectly  solid.    The  Mineral 
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Bitumen* 


Oil  ia  fint  inspissated,  and  then  it  is  changed  into  Mineral  Pitch  by  fiir- 
ther  exposure  to  the  air.  Naphtha  embraces  yellowish  and  nearly  traiw- 
pareat  yarieties  of  the  fluid  Bitumen,  while  Petroleum  consists  of  tiboae 
which  have  the  consistence  of  tar,  together  with  a  black  color.  Elastic 
Bitumen  is  distinguished  by  its  elasticitji^  Earthy  Bitumen  has  an  eax« 
thy  fracture,  while  Asphalcum  possesses  a  more  or  less  conchoidal  frac- 
ture. Still,  all  these  varieties  are  joined  by  transitions,  which  prores 
that  they  form  but  a  single  natural  historical  spectes. 

2.  Mineral  oil  is  easily  inflammable,  and  bums  with  a  white  flame 
and  much  smoke.*  Also  the  Mineral  Pitch  is  very  inflammable,  and 
bums  with  a  bituminous  smell ;  some  varieties  melt  in  a  higher  teDi|»e> 
nture. 

S.  Jinalyns, 

By  Thomsoit, 
of  Naphtha.         '  of  Elastic  Bitamen. 

Carbon  82-20        ....        62*25 

Hydrogen  14*80        ....  7*49 

Azote  •  0*00        ....  0*16 

Oxygen  0*00        ....        40*11 

4.  The  fluid  varieties  of  Bitumen  ooze  out  of  several  rocks,  as  sand^ 
stone,  slaty  clay,  &c.,  or  they  are  found  on  the  surface  of  springs  and 
lakes.  The  elastic  variety  is  found  in  limestone  rocks  along  with  Gale- 
na; the  earthy  in  beds  with  limestone,  but  associated  with  members  of 
the  coal  formation.  The  Asphaltum  is  imbedded  in  nodules  in  limestone, 
in  agate  balls,  in  veins  with  Galena,  Fluor,  &c. ;  also  in  beds,  and  on  the 
shores  and  waters  of  certain  lakes. 

5.  Fluid  varieties  have  been  found  in  various  districts  of  Italy,  In  Si- 
cily, in  Zante,  in  the  Gaspisn  Sea,  in  Persia  and  other  countries  in  Asia. 
Elastic  Bitumen  (sometimes  called  mineral  Caoutchouk)  occurs  at  Gas- 
tleton  in  Derbyshire.  Earthy  Bitumen  is  found  near  Neufchatel  in 
Switzerland,  at  Grund'in  the  Hartz,  in  Dalmatia,  &.c.  Asphaltum  forms 
nodules  in  limestone  at  Bleiberg  in  Garinthia,  in  sandstone  in  Albania,  in 
great  abundance  in  the  island  of  Trinidad,  and  in  large  pieces  on  the 
shores,  or  floating  on  the  surface  of  the  Asphaltic  lake  in  Judea,  called 
the  Dead  Sea. 

The  United  States  and  the  Canadas  afibrd  numerous  localities  of  the 
more  fluid  and  soft  varieties  of  Bitumen.  Petroleum  occurs  on  the  Ken- 
hawa  in  Virginia,  on  a  spring  of  water  ^re  miles  from  Scottsville,  Allen 
CO.  (Ken.)  at  several  places  in  the  western  part  of  Pennsylvania,  at  Duck 


phtsio6rapht.  61 

Bituminous  Coal. 


Greek  in  Munroe  eo.  (Ohio,)  and  in  Liverpool  in  die  same  alate,  where 
a  aalt  well,  while  boring,  yielded  abpat  fifteen  gallons  per  day.  Id  New 
Tork,  it  is  found  floating  npon  the  surface  of  Seneca  Lake,  and  is  lieiiea 
known  in  commerce  under  the  name  of  Oenesee  or  Seneca-Oil.  In  Wood' 
bury,  and  some  other  places  in  Connecticut,  the  Elastic  Bitumen  is  fimiid 
in  connexion  with  a  bituminous  limestone.  The  black  limestone  in  the 
vicinity  of  Quebec  a£R>rds  exudations  of  Petroleum. 

0.  The  difierent  varieties  of  Bitumen  allow  of  considerable  application 
for  Uluminating,  for  fuel  in  fire- works,  in  the  manufacture  of  varnish  and 
of  black  sealing-wax.  Mingled  with  grease  or  common  pitch,  it  is  need 
for  paying  the  bottoms  of  ships.  The  ancients  employed  Bitumen  Initio 
construction  of  their  buildings;  the  bricks  of  which  the  walls  of  Baby- 
lon are  built  are  cemented  with  hot  bitumen.  'She  Egyptians  are  also 
aaid  to  have  employed  it  for  the  embalming  of  bodies. 

BITUMINOUS    COAL.     Bituminous  Mineral 
Coal.     MoHs. 

No  regular  form  or  structure.  Fracture  conchoidal,  un-- 
eyen. 

Lustre  resinous,  more  or  less  distinct.  Color  black  or 
brown,  passing  in  earthy  varieties  into  greyish  tints.  Some- 
times exhibits  tarnished  colors.  Streak  unchanged,  except 
that  it  sometimes  becomes  shining.     Opake. 

Sectile,  in  different  degrees.  Hardness  =1*0.  ..S'S. 
Sp.  gr.  =  1*223,  moor-coal  from  Teplitz;  =  1*270  com- 
mon brown  coal  from  Eibiswald  in  Stiria;  =1*271,  black 
coal  from  Newcastle;  =1*288,  bituminous  wood;  1*423, 
cannel  coal  from  Wigan  in  Lancashire. 

Compound  Varieties.  Massive  :  composition  lamellari 
faces  of  composition  smooth  and  even,  different  gradations; 
granular  texture  often  impalpable,  in  which  case  fracture  is 
uneven,  even  or  flat  conchoidal.  Ligniform  shapes,  the 
structure  of  which  resembles  that  of  wood,  sometimes  very 
distinct,  but  often  obliterated,  with  the  exception  of  some 
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slight  traces,  when  the  fracture  becomes  concbotdal  across 
the  fibres.  There  are  some  earthy  varieties  of  a  loose  fri- 
able texture. 

1.  The  present  species  is  treated  by  some  writers  as  forming  Ibar  sep- 
arate species :  yjz.  Brown  Coal,  Slack  Coal,  Cannel  Coal  and  Jd  / 
and  the  two  first  mentioned  varieties  hare  been  again  divided  into  seve- 
ral sub-species.  The  color  of  Brown  Coal  is  brown,  as  its  name  importB. 
It  possesses  a  ligneous  structure,  or  consists  of  earthy  particles.  Its  va- 
rieties areas  follows:  Bituminous  Wood,  which  presents  a- ligneous 
texture,  and  very  seldom  any  thing  like  a  conchoidal  fracture,  and  is 
without  luatce ;  Earthy  Coal,  consisting  of  loose  friable  particles ;  Moor 
Coal,  or  Trapezoidal  Brown  Coal,  distinguished  by  the  want  of  ligne- 
ous structure,  and  by  the  property  of  bursUng  and  splitting  into  angular 
fragments,  when  removed  from  its  original  repository ;  Common  Brown 
Cfoal,  which,  though  it  still  shows  traces  of  ligneous  texture,  is  of  a  more 
firm  consistency  than  the  rest  of  the  varieties,  and  possesses  higher  de- 
grees of  lustre  upon  its  more  perfect  conchoidal  fracture.  The  color  of 
Black  Coal  b  black,  without  inclining  to  brown,  and  it  is  destitute  of  tlio 
ligneous  texture.  Some  of  its  varieties  immediately  join  those  of  Brown 
Coal.  They  are :  Pitch  Coal,  of  a  velvet  black  color,  generally  indui- 
ing  to  brown,  strong  lustre,  and  presenting  in  every  direction  a  large  and 
perfect  conchoidal  fracture ;  Slate  Coal,  possessing  a  more  or  less  coarse, 
slaty  structure,  which,  however,  seems  to  be  rather  a  kind  of  lamellar 
composition,  than  real  fracture ;  Foliated  Coal,  which  is  similarly  com- 
pounded, only  the  laminae  are  thinner ;  /Ooarse  Coed  has  a  composition 
resembling  it,  only  the  component  particles  are  smaller,  and  approach  to 
a  granular  appearance.  Cannel  Coal  is  without  visible  composition, 
and  has  a  flat  conchoidal  fracture  in  every  direction,  but  with  little  lus- 
tre, by  which  it  is  distinguished  from  Pitch  Coal.  It  most  resembles  the 
Moor  Coal,  but  the  difference  in  their  specific  gravity  is  greater  than  be- 
tween almost  any  other  two  varieties  of  coal.  Jet  occurs  in  elongated 
reniform  masses,  and  sometimes  in  the  shape  of  branches  with  a  regular 
woody  structure.  Its  lustre  is  brilliant,  and  its  fracture  perfectly  con- 
choidal. All  these  kinds,  however,  are  united  by  numerous  transit^ns. 
so  that  it  continually  becomes  doubtful  to  which  of  them  we  should  refer 
certain  specimens,  though  thoy  are  undoubtedly  Bituminous  Coal. 

2.  Bituminous  Coal  is  more  or  less  easily  inflammable,  and  burns  widi 
flame  and  a  bituminous  smell.    Several  varieties  become  soft,  and  others 
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eotk  when  kindled.    They  heve  a  more  or  leM  eonfidenLble  earthy  res* 
idae. 


8. 

Jinalyn$, 

» 

By 

Thomsok. 

Ifeweastie 

or  caking  coal. 

Cannel  Coal. 

•               • 

76-28    '  . 

64-72 

•               • 

418 

21-66 

•               • 

15*96 

10-72 

•               • 

4-68 

0-00 

Carbon 
Hydrogen 
Azote 
Oxygen 

4.  The  Tarietiet  called  ilate  coal,  foliated  coal,  and  pitch  coat,  oeeur 
chiefly  in  the  coal  formation  ;  aome  Tarietiee  of  pitch  coal,  also  the  moor 
coal,  bituminoaa  wood,  and  common  brown  coal,  "are  met  with  in  the  for- 
matiooa  above  the  chalk;  (he  earthy  coal,  and  some  Tarietlesof  bitnnkin- 
bua  wood  and  common  brown  coal,  are  often  included  in  diluvial  and  al- 
luvial detritus.  The  coal  iseams  alternate  with  beds  of  slaty  clay  and 
common  clay,  sandstone,  limestone,  sand,  &c.  They  are  often  associated 
with  vegetable  organic  remains  in  slaty  clay,  sometimes  also  with  shell0. 
Generally  there  is  more  or  less  Iron  Pyrites  and  White  Iron  Pjrrites 
mingled  along  with  them,  and  they  are  sometimes  traversed  by  veins  of 
Galena. 

The  present  species  is  so  universally  distributed,  that  only  a  few  lo- 
calities can  here  be  mentioned  as  examples.  Bituminous  wood  is  found 
in  considerable  i|uantity  in  Iceland,  and  is  called  Suriwhrand;  in  the 
Meissner  mountain  in  Hessia,  In  the  Westerwald,  at  Yoitsbey  in  StMa, 
and  at  Bovey  in  Devonshire.  Earthy  coal  is  found  at  Merseberg,  Halle, 
Bemburg,  and  at  Eislben  in  Thuringia.  Moor  coal  occurs  in  the  north- 
em  districts  of  Bohemia.  Common  brown  coal  occurs  in  immense  quan- 
tities on  the  river  San,  and  on  the  foot  of  the  Schwaneberg  Alps.  Pitch 
coal  is  likewise  found  in  the  ^eissner,  in  Saxony,  Silesia,  on  the  Rhine, 
and  in  France.  Slaty  coal  occurs  at  Potschappel  in  Saxony,  in  Sileiia, 
in  Westphalia,  and  particularly  at  Newcastle,  White  haven,  and  other 
places  in  England  and  Scotland.  Paper  Coal,  which  occurs  In  thin  pa* 
per-like  seams,  is  found  in  Saxony  and  Sicily.  Cannel  coal  exists  abun- 
dantly in  Lancashire  and  Shropshire  in  England  and  in  Scotland.  Jet  is 
brought  from  the  Prussian  amber  mines,  and  is  met  with  at  a  eoniidert- 
ble  depth,  between  beds  of  sandstone,  at  several  places  in  France. 

Bituminous  Coal  exists  in  the  greatest  quantity  throughout  extensive 
portions  of  the  States  of  Pennsylvania,  Yirginia  and  Ohio.  From  Galli- 
tie  to  tlia  ftllB  of  tlie  Qhio^  coal  of  the  best  quality  may  be  bought  for 
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ten  cend  the  bushel ;  and  at  Pittsburg,  where  it  is  most  abundanl*  its 
prlee  is  six  cents  the  bushel.  According  to  Maclure,  the  independent 
ooel  formation  extends  from  the  waters  of  the  Ohio  to  the  waters  of  the 
Tombtgbee.  The  coal  of  this  region  is  chiefly  a  very  pure  slate  eonl ; 
tnd  is  often  beautifully  tarnished  with  the  richest  iridescence.  .  Atione 
plMai  upon  the  Ohio,  however,  extensive  deposits  of  the  purest  pitch 
eoel  are  found.  The  secondary  region  of  the  Connecticut  river  afibrds 
oceasioaally  traces  of  Bituminous  Coal,  not  only  in  its  sandstones  and 
dates,  hut  in  its  trap ;  but  is  no  where  liicely  U>  be  found  in  sufficient 
quantity  to  be  explored. 

0.  The  important  uses  of  this  species  for  fuel  are  well  known.    Caa- 
net  dMkI  and  jet  are  wrought  for  ornamental  purposes. 

BLACK  MANGANESE.    Pyramidal  Manga- 
nese-Ore.    MOHS. 

Primary  form.    Octahedron  with  a  square  base.     P  on 

Secondary  form. 

Fig.  eo. 


a  on  a        -        -        -         139^  56' 

Cleavage,  parallel  to  the  base  of  the  primary  form  per- 
fect; less  distinct  and  interrupted  parallel  with  the  octahe- 
dral faces. 

Fracture  uneven. 

Lustre  imperfect  metallic.  Color  brownish  blactu 
Streak  dark  reddish  or  chesnut-brown.     Opake. 
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Hardness  as  6'0 . . .  6*5.  Sp.  gr.  «  4*722  of  a  crys- 
tallized variety. 

Compound  Variei%e$.  Twin  crystals.  Common  octa- 
laedral  hemitrope ;  also  repeated  a  second  time. 

Fig.  SI. 


Massive  :  composition  granulari  firmly  connected. 

1.  BelboB  the  blow-pipe  on  charcoal,  in  a  strong  heat,  it  fuses  on  the 
«dges  and  aaaunies  a  blackiah-grey  color.  With  borax,  it  is  easily  dis- 
solved, giving  in  the  exterior  flame  an  amethystine  blue  color,  and  in 
the  interior  a  feeble  Unge  of  iron.  With  salt  of  phosphorus,  it  dissolves 
rapidly  with  eflervescence,  and  attended  with  a  deejr  blue  color^  which 
<Usappean  in  the  reduction-fire  of  the  instrument 

2.  Anahfiit, 
It  Is  not  absolutely  certain  ttiat  the  Black  Manganese  has  as  yet  been 
subjected  to  analysis^althovgh  it  is  extremely  probable  that  the  variety 
<of  Manganese  from  Piedmont,  analysed  by  Bs&zbi«ixts,  belongs  to  this 
species.    It  consisted  of 

Oxide  of  manganese     ....  75-80 

SiUca  ^  ....  18- IT 

Oxide  of  iron  ....  4*14 

Alumina  ....  2*80 

8.  It  has  been  found  in  veins  in  porphyry,  along  with  other  ores  of 
manganese,  nft  Oehrenstock,  near  Ilmenau  in  Thuringla,  and  at  Ihlefeld 
in  the  Harts.  In  the  United  States,  It  occun  at  Lebnoa,  (Penn.)  It  is 
yet  a  rsre  substance. 

6» 
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BLACK  SILVER.  PriBcnatoidal  Polypoiooe- 
Glance. 

Primary  form.  Right  rhombic  prism.  M  on  M'aslOO^ 
(X.  The  dimeosioos  of  the  primary  form,  however,  cur 
not  be  considered  as  fixed,  since  Leonhard  and  Hart* 
MANN  describe  crystals  of  this  species,  which  appear  to 
have  a  primary  form  of  107°  AT. 

Secondary  forms. 

M  on  M'  -  100° 

M  or  M^  on  a  or  a'  135 


Fig.  62. 


M  on  cl 
M  on^l 
M  on  ^3 
Mon  ^3 
a  on  cl 
a  on  c2 
a  on  c3 
c3  on  c3 


110 
170 
160 
146 
120 
145 
143 
122 


Hlmmelsfuret  mine,  Frefber^ 
Fig.  63. 

doiidoNBtp    -     72°  13'     Hartmann. 

j9,  B  and  o  are  tangent  planes. 

The  mutual  inclinations  of  the  pyra- 
midal faces  P,  which  correspond  to  the 
lateral  edges  of  the  primary  form,  are 
130°  16'  and  104°  19'.  It  also  oc- 
curs in  crystals,  destitute  of  the  faces  o 
p  and  a. 

Pnibram,  Bohemia. 

Cleavage  parallel  to  M  and  M'  easy,  and  in  other  direc- 
fions,  of  the  variety  from  Freiberg.  The  variety  from 
Przibram  has  indistinct  cleavages. 


Black  Silver. 
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Surface  of  the  prisms  striated  Tertically. 

Lustre  metallic.    Color  iron-black.    Streak  unchanged. 

Seclile.  Hardness  =2*0 . . .  2*5.  Sp.  gr.r=  6*269  from 
Przibram;  =5*5,  from  Freiberg. 

Compound  Varieties,  Twin^crystals  like  those  of  Ar* 
ragonite.  (q.  v.)  Massive :  composition  granulari  individ- 
uals strongly  connected ;  fracture  uneven. 

1.  Before  the  blow-pipe,  upon  charcoal,  it  yields  a  dark  colored  metal- 
lic globule,  which  may  be  reduced  either  with  soda  and  silver,  or  wilh 
nitre.    It  ia  soluble  in  dilute  nitric  acid. 


« 

2. 

Jinalyris. 

By  Kx<APROTB. 

By  BRAHnss, 
from  Freiberg. 

Silver 

66-50 

66-60 

Antimony 

1000 

000 

Arsenic 

0*00 

8-80 

Iron 

600 

5*46 

Sulphur 

1200 

19-40 

Copper  and  arsenic 

0-60 

000 

Copper 

• 

000 

8-76 

8.  Black  Silver  occurs  in  silver- veins  along  with  other  ores  of  silver, 
also  with  Galena,  Blende,  Copper  and  Iron  Pyrites,  Heavy  Spar,  Sic.  It 
is  sometimes  associated  with  Native  Arsenic  and  Native  Gold.  Its  com^ 
pact  varieties  are  often  intimately  mixed  with  Galena  and  with  StiUne,— 
a  mixture  designated  by  the  name  of  White  Silver,  the  WeisBgelHgerm 
of  Wernzr.  llie  richer  it  is  in  rilver,  the  more  it  approaches  in  its 
properties  to  the  pure  varieties  of  Black  Silver ;  while  in  the  contrary  ca* 
aes,  it  presents  more  nearly  the  characters  of  compactGalena  and  of  com- 
pact Stibine,  or  of  a  mixture  of  both.  It  occurs  in  the  silver  veins  of 
Saxony. 

4.  Black  Silver  ii  found  chiefly  in  Saxony,  Bohemia  and  Hungary ;  in 
the  last  of  which  countries  it  is  called  Roschi^ewftchs.  Its  chief  locali- 
ties in  Saxony  are  the  mining  districts  of  Freiberg,  Schneeberg,  and 
'  Johanngeorgenstadt ;  in  Bohemia,  thoae  of  Przibram  and  Ratiebondtz ; 
and  in  Hungary  those  of  Scl»emnitz  and  Cremnitz.  It  is  found  also  i^ 
small  quantities  in  Andreasberg  in  the  Hartz ;  and  at  Zacatecas  in  Mex- 
iM»  and  in  Peru,  as  well  as  in  Siberia. 
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5.  On  ftcoount  of  the  Urge  proportion  of  aiWer  which  U  ooQtuas,  it  ii 
valuable  ore  for  the  extraction  of  that  metal. 

BLACK  TELLURIUM.   Prismatic  Poljpoion 
Glance. 
Primary  form.     Right  square  prism. 
Secoadary  form. 

Fig.  64. 


w  onx 
at  on  ^ 
Pona 
Pone 


90^  OCK  c.  g.) 
135    00   c.g.fp 

118      35  /X-HILLIPS. 

110     00    c.  g.^ 

Cleavage  parallel  with  P,  perfect.. 

Fracture  not  observable. 

Surface  P  smooth* 

Lustre  metallic.  Color  blackish  lead-grey.  Streak  un- 
changed. 

Highly  flexible  in  thin  laminae.  Very  sectile.  Hard- 
ness =  1*0 ...  1*5.     Sp.  gr.  =7*085. 

Compound  varieties.  Massive :  composition  granular^ 
of  various  sizes'^of  individuals,  sometimes  longish. 

1.  Before  the  blow-pipe,  upon  charcoal,  it  melts  easily,  emits  white 
fumes,  which  are  deposited  upon  the  charcoal,  and  gives  a  metallic  gtob- 
ale.  With  borax,  it  gives  a  bead  of  gold  containing  a  littie  tUver.  It  is 
easily  soluble  in  nitric  acid. 

2.  Analysis. 
By  K1.AP&0TB. 


Tellurium 

82-20 

Lead             •      .    ^    . 

MOO 

Gold 

900 

surer 

0*50 

Copper 

1*80 

Sulphur 

8*00 

^  i 
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•.  It  hw  been  foond  only  in  veins  with  Native  Gold,  Galena,  Blende 
and  Carbonate  of  Manganese. 

4.  Its  chief  locality  is  Nagyag  In  Tnnsylvanla,  from  whence  it  ob- 
tained its  old  name  of  JSTagidker'Erx.  It  is  (band  also  with  Graphic 
Telluriom  at  Ofienbanya  in  the  same  eoantry. 

BLENDE.    DodecahedralSclerone-Blende. 

Primary  form.    Rhombic  dodecabedroD. 
Secondary  forms. 

Fig.  «5. 


Four  of  the  obtuse  solid 
angles  are  replaced  by  tan- 
gent planes,  while  the  re- 
maining four  are  unaltered, 
except  that  they  are  formed 
from  six  instead  of  three 
plane  angles,  as  may  be  seen 
in  the  angle  at  o* 

P  on  c 

g  ong      ^ 


2. 


Fig:  06. 


1440  44'  08 
1^9     31    18    > 


I  Haxtt, 
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8.  Fig.  67. 


P  on  a        -        -         1350  Q(y  OQ//  \ 

a  one         -        -         125     15    52    >Haut. 

c  on  c         -        -         109     18    16    ) 

4.  Dodecahedron  with  the  obtuse  solid  angles  deeply  trun- 
cated, so  as  to  give  rise  to  an  octahedron  with  its  edges  re- 
placed by  tangent  planes,    (fig.  62.  P.  I.)  ^ 

5.  Regular  octahedron. 

6.  Tetrahedron. 

7.  Regular  octahedron  with  its  edges  and  angles  replaced 
by  tangent  planes. 

8.  Cube. 

9.  Tetrahedron  with  its  angles  replaced  by  tangent 
planes. 

10.  Tetrahedron  with  its  angles  replaced  by  three  planes 
resting  on  its  edges,  (fig.  55.  P.  I.) 

Cleavage  parallel  to  the  primary  faces,  perfect. 

Fracture  conchoidal.  Some  yellow  varieties  are  phos- 
phorescent  by  friction. 

Lustre  adamantine.  Color  green,  yellow,  red,  brown, 
black,  none  of  these  bright.  Streak  white  to  reddish* 
brown,  corresponding  to  the  color.  Transparent. .  •  trans- 
lucent, 


Blende. 


Brittle.  Hardness  =  3-5 .  •  •  4-0.  Sp.  gr.  =  4-078,  a 
deavable  variety;  ss4*027y  a  columnar,  compound  varieCjr. 

Compound  f^arieties.  Twin-crystals.  Octahedral  he- 
mitrope.  (fig.  50.)  This  composition  is  repeated,  as  in 
fig.  61,  and  sometimes  for  a  number  of  times.  Reniform 
and  other  imitative  shapes:  surface  rough;  composition 
columnar,  often  almost  impalpable ;  straight,  divergent,  and 
frequently  producing  a  second  curved  lamellar  or  granular 
composition.  Massive:  composition  columnar,  or  granular, 
sometimes  impalpable,  often  very  distinct.  The  fracture  of 
impalpable  compositions  is  uneven  or  even. 

1.  Although  the  auhcpeciei  di^tiogaished  by  the  earlier  writers  on 
miDcralogy  among  the  varieties  of  Blende,  have  been  denominated  after 
their  colors,  yet  they  do  not  depend  entirely  or  solely  upon  these  eokm. 
YeUmo  Blende  includes  the  more  transparent  varieties,  whether  of  a 
green,  yellow  or  reddish-brown  color.  Brown  Blende  consists  of  the 
more  opake  red  and  brown  varieties.  BUuk  Blende  is  either  black  and 
0|>ake,  or  blood-red.  Brown  Blende  has  been  further  divided  into/oJia- 
fed,  radiated  vtdjibroue  brown  Blende :  simple  varieties  and  compound 
ones,  consisting  of  granular  individuals,  are  contained  in  the  first  of  these 
divisions ;  columnar  compositions,  in  which  the  individuals  are  still  dis- 
cernible in  the  second ;  and  very  thin  columnar  or  impalpable  composi- 
tions originating  from  them,  which  assume  various  imitative  shinies,  are 
comprehended  in  the  third  division.  The  exact  distinction  of  the  above 
varieties,  requires  much  practice,  and  can  be  acquired  only  empirically ; 
and  even  then  many  varieties  will  occur  that  render  the  distinction  im- 
possible, which  is  proof  that  the  distinction  itself  is  useless. 

2.  When  strongly  heated  in  the  oxidating  flame  of  the  blow-pipe,  it 
gives  off  vapors  of  zinc,  which  form  a  coating  on  the  charcoal,  but  it  does 
not  melt.  It  is  soluble  in  nitric  acid,  during  which  process  sulphuretted 
hydrogen  is  evolved. 

8.  jffnajytis. 

By  Thomsoit.  By  Guskivbav. 

Zinc  69*09  02*00 

Iron  12*05  1.90 

Sulphur  28*86  3400 


'1 
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4.  Blende  if  an  abundant  and  widely  diffused  ore ;  but  all  Ita  Tuieliee 
are  not  equally  common.  It  Is  found  in  beds  and  yeiuB*  accompanied  by 
Galena,  Copper  Pyrites,  Heavy  Spar,  Fluor,  Spathic  Iron,  &c.  It  also 
occurs  in  silver  veins  associated  with  Native  Silver  and  other  ores  of  tliat 
metal. 

G.  Yellow  Blende  principally  occurs  in  fine  varieties  at  Schemmllz  in 
Lower  Hungary,  and  at  Kapnick  in  Transylvania ;  also  in  Saxony,  at  | 
Ratieborzitz  in  Bohemia,  at  Gummesud  in  Norway,  and  other  plnces. 
Brown  Blende  is  found  at  Freiberg  and  other  localities  in  Saxony,  Bolie> 
mia,  the  Hartz,  Sweden,  and  in  great  quantities  in  Derbyshire,  Cumber- 
land and  Cornwall  in  England.  The  radiated  variety^  in  particular,  is 
ibund  at  Przibram ;  it  is  this  variety  in  which  Stromeyxr  detected  the 
metal  Cadmium.  The  fibrous  Blende  occurs  at  Geroldseek  in  the 
Brisgau,  and  at  Raibel  in  Carinthia.  Black.  Blende  comes  firom  Frei* 
berg,  Annaberg,  Breiten  bruno,  and  Schwarzenberg  inJSaxony,  and  mar 
ny  places  in  Bohemia,  Hungary,  Silesia  and  other  European  countries. 

The  localities  of  Blende  in  the  United  States  are  very  numerous ;  a 
few  of  these  only  therefore  can  be  indicated.  The  yellowish-brown  fbl* 
iated  variety  is  found  abundantly  along  with  Galena  at  North  and  South 
Hampton,  (Mass.) ;  the  black  Blende  occurs  at  Monroe,  (Con.)  aasod^ 
ted  with  Wolfram,  Tungsten,  Native  Bismuth  and  Arsenical  Iron ;  tiio 
yellow  Blende  in  transparent  crystals  is  met  with  occasionally  through- 
out the  secondary  limestones  of  New  York  and  Ohio.  The  Misaourf 
lead  mines,  and  the  Perkiomen  lead  mine  near  Philadelphia,  abound  widi 
the  present  species. 

BliOEDTTE. 

Crystalline.    Primary  form  unknown.    Massive:  Imperfectiy 
foliated,  and  stalactitic.    Fracture  uneven. 
Color  between  flesh  and  brick  red. 

Taste  sharp  bitter  and  astringent.    Becomes  moist  in  the  air. 

1.  Analysis. 
By  John. 


Sulphate  of  magnesia 

86-66 

Sulphate  of  manganese 

0-88 

Sulphate  of  iron 

034 

Chloride  of  sodium 

.0  88 

Water 

92*00 
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Blue  Malachite. 


2.  It  is  found  in  the  salt  mines  of  Ischel  in  Lower  Austria. 

8.  The  foregoing  description  is  too  inadequate  to  pronounce  upon  the 
specific  character  of  Bloedite.  If  it  shall  prove  to  be  a  new  species,  it 
Will  probably  take  its  systematic  place  within  the  genus  Glauber'Salt. 

4.  Under  this  mineral  must  be  included  the  SulpTiate  of  Boda  and 
tnagne$ia  of  SchemrUtz,  which  occurs  iq  little  crystalline  fibres  or 
needles,  that  appear  to  be  rhombic  prisms.  It  is  not  efflorescent  like 
the  Glauber-Sah. 

According  to  Bbudattt,  it  contains 

Sulphuric  acid         ....        44-7 


Soda 

Magnesia 
Water 
Earthy  matter 


17-6 

11*4 

25-4 

09 


6.  The  Jieutsine  of  Karsteft  may  also  be  introduced  here,  until 

something  further  is  determined  respecting  its  properties.    It  occurs  in    « 

six-sided  aclcular  crystals,  which  probably  come  from  a  rhombic  prism : 

also  in  flakes.    Fracture  conchoidal.    Taste  bitter,  astringent.    II  con- 

sbts  of 

Sulphate  of  soda  .        .  6604 

Sulphate  of  magnesia    .  .        81-85 

Sulphate  of  lime  .        .        .  0-42 

Chloride  of  magoefium         .  2*19 

According  to  Bevdant,  the  Reussine  is  a  mixed  mineral,  consisting 

of  effloresced  Glauber-Salt  and  small  crystalline  particles  Of  the  double 

salt  of  sulphate  of  soda  and  magnesia. 

BLUE  MALACHITE.    Azure  Coppe  r-Baryte. 
Primary  form.    Oblique  rhombic  prism.     M  on  M'a 

98®  60'. 

Secondarj'  forms. 

1.  Primary  form.  2.  Primary  form,  having  the  obtuse 
terminal  edges  replaced  by  single  planes,  (fig.  95.  P.  t.) 
3.  primary  form,  having  both  the  obtuse  and  acute  termi- 
nal edges  replaced  by  single  planes.  4.  Form  2d,  with  • 
the  oblique  edges  of  the  prisms  replaced  by  tangent  planes. 
5.  Form  2d,  with  the  lateral  solid  angles  replaced  by  sin- 
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gle  planes.    6.  Form  4tb,  with  lateral  solid  angles  replaced 
by  single  planes- 
Fig.  68. 
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166 
188 
169 


80'^ 

6U 

16 

20 

12 

80 

30 

16 

15 

40 

6 
65 

5 

6 
80 
60 


*0 
S 


n< 


M  on  ^1  or  M'  on  g^l 
M  on  f  2  or  M'  on  ^2 
M  on  A  or  M'  on  Iv 
M  on  /  or  M'  on  V 
a  on /or/"' 
a  on  A 
t\  on  e% 
el  on  e4 
el  on  jT 

e8  on  eS'  OTor  P 
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142  ff$ 

181  4 

139  \B 

179  as 

139  90 

136  4S 

169  2 

141  6 

129  OO 

120  SO 

167  S 

168  15 
164  24 
164  4 
184  55 
115  0<» 


Cleavage  parallel  to  M  and  W  perfect ;  parallel  to  P 
▼ery  difficult.  Cleavage  may  be  effected  also  parallel  with 
both  diagonals  of  the  primary  form. 

Surface  of  P  striated  in  tlie  direction  of  the  longer  diag- 
onal. 

Lustre  vitreous^  almost  adamantine.  Color  various 
shades  of  azure-blue,  passing  into  blackish  blue  and  berltn- 
blue.  Streak  blue,  lighter  than  the  color.  Transparent .  •  • 
translucent  on  the  edges. 
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Britde.  Hardness  =  3*5. ...  4*0.  Sp.  gr.  =  3*831, 
crystals  from  Cbessy. 

Compound  Varieties.  Globular,  reniform,  botryoidal, 
stalactitic  shapes,  implauted  and  imbedded ;  surface  drusy 
and  rough  ;  composition  columnar,  more  or  less  perfect  and 
distinct,  faces  of  composition  rough.  Massive :  composi- 
tion columnar,  more  rarely  granular.  Sometimes  in  an 
earthy  state. 

1.  Blue  Malachite  is  soluble  with  eflervescence  io  nitric  acid,  becomef 
black  if  exposed  aloue  to  high  decrees  of  temperature,  melts  upon  char- 
coal, and  oolotv  glass  of  Iwrax  green  in  the  oxidating  flame. 

2.  Analysis,  * 

By  KxjApboth.  By  VAUQUSLXir. 

Copper                          66*00  6600 

Oxygen                          1400        .  12*60 

Carbonic  acid                2400  2600 

Water                              600        .  .          6-60 

8.  It  is  met  with  in  veins  and  beds,  included  in  rocks  of  different  ages. 
It  is  generally  acoompanted  by  Green  Malachite  and  some  other  ores  of 
copper.  Occasionally  it  is  so  intimately  connected  with  Green  Mala- 
chite, that  crystals  of  the  form  of  the  Blue  Malachite  consist  entirely,  or 
at  least  with  only  the  exception  of  a  thin  film  on  the  surface  of  the  deli- 
cate green  fibres,  of  Green  Malachite.  It  is  often  engaged  in  ochrey  va- 
rieties of  Limonite,  and  a^isociatcd  with  White  Lead-ore,  Galena  and 
Cobalt-bloom. 

4.  The  most  beautifully  crystallized  varieties  are  found  in  a  bed  in  sec- 
ondary mountains  at  Chessy  near  Lyons  in  France.  Fine  crystals  are 
brought  from  Siberia.  Very  delicate,  but  small  crystals,  are  found  at 
Oravitza  in  the  Bannat.  Blue  Malachite  occurs  also  In  Thuringia,  Hes- 
sia,  the  Hartz,  Silesia,  Tyrol,  Spain,  Chili,  Peru,  and  at  several  places  in 
England  and  Scotland. 

The  United  States  afibrd  no  very  interesting  deposits  of  this  species. 
The  best  specimens  are  found  in  Pennsylvania  <«t  the  Perkiomen  lead 
mine,,  where  it  occurs  In  small  crystals  along  with  Galena,  Blende  and 
White  Lead-Ore. 
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BLUE  SPAR.     Prismatoidal  Azure-Spar. 

MOHS. 

Primary  form.  Doubly  oblique  prism  ?  of  unknown  di- 
mensions. 

Cleavage  indistinct,  sometimes  pretty  obvious  in  one  di- 
rectioui  witb  traces  in  other  directions,  making  oblique  an- 
gles with  the  easily  observed  cleavage.  Massive.  Com- 
position granular,  often  in  large  individuals ;  strongly  co- 
herent.    Fracture  uneven,  often  splintery. 

Lustre  vitreous,  slightly  inclining  to  pearly  upon  faces  of 
cleavage.  Color  smalt-blue,  inclining  sometimes  to  white 
and  green*  Streak  white.  Translucent  on  the  edges,  of- 
ten nearly  opake. 

Brittle.  •   Hardness  =  5-5 . . .  6*0.     Sp.  gr.  =  3-024. 

1.  Before  the  b1ow-p!pe  it  loses  its  color,  but  does  not  melt.    It  is 

slowly  and  with  difficulty  dissolved  in  borax.    With  boracic  acid  and 

iron- wire,  it  yields  a  globule  of  phosphuret  of  iron. 

2.  Jlnalysu. 

By  R.  Brandes. 
Phosphoric  acid  .  43*82 

Silica  .         .         .  660 

Alumina  .  84-60 

Magnesia  18*56 

Lime  .         .        .  0-48 

Protoxide  of  iron  .        ,  0  80 

Water  .  0  50 

8.  Itoceursin  masses,  sometimes  six  or  eight  Inches  oyer;  also  in 

large  indistinct  crystals  imbedded  in  Quartz  and  mixed  with  Mica.    The 

rock  embracing  it,  however,  has  no  where  been  found  in  place. 

4.  It  is  found  in  the  valley  of  FreschnKz  near  Krieglach,on  the  Morz 
in  Upper  Stirla ;  also  at  Therenberg  at  the  foot  of  the  Wechsel  mountain 
in  Lower  Austria. 

6.  The  near  agreement  of  Blue  Spar  with  Sodalite  in  hardness  and 
specific  gravity,  and  the  want  of  certainty  in  our  knowledge  respecting 
the  system  of  crystallizatioa  to  which  Blue  Spar  belongs,  render  it  pos- 
sible tliat  the  two  substances  may  hereafter  be  shown  to  be  identical. 
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Fig.  69. 


BLUE  VITRIOL.    Tetarto-Prismatic  Vitriol- 
Salt.     MOHS. 
Primary  foraf.    Doubly  oblique  prism.     P  on  M  127^ 
3(y.    P  on  T  108O.    M  on  T  UdP  IC. 
Secondary  form. 

123® 
126 
110 
100 
103 
120 
127 
139 
109 
114 
92 
139 

Cleavage  very  imperfect.  Fracture  conchoidal.  Sur- 
face :  the  faces  n  commonly  deeply  striated  parallel  to 
their  edges  of  combination  with  M  and  T,  which  faces  are 
also  sometimes  striated,  though  not  so  generally  as  n. 

Lustre  vitreous.  Color  sky-blue,  in  different  shades, 
commonly  deep.  Streak  white.  .  Semi-transparent .  •  • 
translucent. 

Rather  brittle.     Hardness  =2*5.     Sp.  gr.s=2*213. 

Taste  astringent  and  metallic. 


M 

onT 

r 

on  M 

r 

onT 

r 

oo  n 

r 

onP 

n 

onP 

P 

onT 

% 

onr 

K 

onn 

K 

onr 

$ 

on  n 

i 

on  r 

10' 

40 

10 

41 

27 

50 

40 

13 

38 

57 

26 

43 


1.  It  Ib  eifily  soluble  Id  water,  and  gives  a  blue  solutioik:  a  poUahed 

iurface  of  iron  when  immened  in  thin  aolutton  ia  covered  with  a  film  of 

metallic  copper. 

2.  AnalyHg. 

By  BsKiKLiua. 

Oxide  of  copper  SS'ia 

Sttlpburle  acid  Sl-ST 

Water  ...  81      ' 


7« 
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S.  Blue  Vitriol  owet  is  exiitdnec  to  the  decompoiitioD  of  Copper  Pyr* 
itM;  and  is  found  dissolved  in  water  issuing  from  mines,  and  which  has 
received  the  name  of  Water  of  CementaUan.  From  this,  it  deposits  itself 
spontaneously  In  certain  places,  and  presents  itself  in  large  masses,  oeci- 
•ionally  associated  with  other  ores. 

4.  Its  chief  localities  are  the  Rammelsherg  near  Goslar,  Neasohl  fai 
Hungary,  Anglesey  in  the  Pary's  mine,  Cornwall  at  the  Consolidated 
mines,  and  at  the  copper  mines  in  Wicklow,  Ireland.  Its  occurrence 
may  be  expected  at  the  copperas  mine  in  Stafford,  (Vt.) 

5.  As  it  occurs  in  nature,  it  requires  first  to  be  purified,  before  it  can 
be  employed  in  the  arts,  where  it  is  used  in  dyeing,  in  printing  of  cot- 
ton, linen,  &c.  The  oxide  of  copper,  separated  from  its  acid,  is  likewise 
used  in  painting. 

BOLTONITE.     Parachrose  Tabular-Spar. 

Massive.  Composition  granular :  individuals  large* 
Cleavage  *in  one  direction  pretty  distinct,  in  two  others  ob- 
lique to  the  first,  indistinct,  but  affording  indications  of  a 
doubly  oblique  prism  for  the  primary  form.  Fracture  un- 
even or  small  conchoidal. 

Lustre  vitreous.  Color  bluish  grey,  yellowish  grey,  wax 
yellow  to  yellowish  white.  The  darker  colors  change  to 
yellow  on  exposure  to  the  weather.  Streak  white.  Trans- 
parent or  translucent. 

Hardness  =60...  6-0.     Sp.  gr.  =  2-8 . . .  2-9. 

I.  This  mineral  when  first  discovered  was  regarded  as  Pyrallolite.    It 

is  believed  to  be  identical  with  the  substance  described  by  Dr.  Tbox- 

soir,  (Ann.  Lye.  Nat.  Hist,  of  N.Tork,  Vol.  III.  p.  60,)  under  the  name 

of  Bisilicate  of  Magnesia ;  and  accordingly  the  analysis  there  given  is 

here  quoted. 

3.  Alone  before  the  blow-pipe,  it  becomes  white  and  transparent,  but 

does  not  melt    With  borax,  it  dissolves  slowly  into  a  transparent  glass. 

3.  AnalyHa. 

By  Thomsoit. 
Silica  ....        66*64 

.Msgnesia  ....        86-62 

Alumina  .     -   .  6*07 

Protoxide  of  iron    .        •        .        .  2*46 
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4.  Boltonite  ocean  tluekly  diMeminatMl  through  while  limotltfie, 
aMOciated  occaiiofwUy  with  Petalito^ 

6.  It  if  found  abundantly  at  Bolton,  (MaM.J  and  has  alao  been  detect- 
ed in  the  neighboring  quarries  of  Boxborough  and  littletmi. 

BOMBITS. 

MasttTe:  compQsitioii  impalpable. 

Color  bluish  black. 

Hardness  ss7'iS. 

1.  Fusible  before  the  blow-pipe  with  ebuUition  into  a  yellowish  glass, 

a.  Jinalyns, 
By  Laitoxsr. 


Silica 

Alumina 

Oxide  of  iron 

Magnesia 

Lime 

Carbon 

Sulphur 


500 

10^ 

250 

8-5 

0-5 
80 
0-8 


8.  Its  geological  situation  is  unknown.    It  has  been  found  only  in 
Bombay.    It  appears  to  be  a  variety  of  flinty-slate. 


BORACITE.     Tetrahedral   Boracite. 

Primary  form.     Cube. 

Secondary  forms. 

Fig.  71, 

Fig.  70. 


MoHa* 


Befeberg  Holstaln. 


LOnebeig: 

Cleavage,  traces  parallel  to  tbe  faces  of  the  octahedron* 
Fracture  conchoidal,  UDeven. 
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Lustre  Titreoi^  incIiDiDg  to  adamamine.  Color  white, 
incHDing  to  grey,  yellow  and  green.  Streak  white.  Semi- 
traosparent,  translucent. 

Hardness  =7*0.  .  Sp.  gr.  =  2*974  of  an  isolated  crystal. 

• 

1.  Before  the  blow-pipe,  oa  cbtroeel,  It  faitiinieiees,  and  melts  into  a 
glaisy  globule,  which  becomes  white  and  opake  on  oooUng.  It  is  elec- 
tric by  heat,  four  alternating  terminal  points  of  Hs  cable  axes  being 
podtiFe,  and  those  which  are  oppo«fte  to  them,  negative. 

By  Pfatf. 

Boracic  acid          ....  M*U 

Magnesia               ....  V^GS 

Oxide  of  iron         .                         .  0  57 

SiHca                      ....  2'S7 

8.  Boracite  is  found  in  remarlcably  distinct  crystals,  about  the  size  of  a 
pea  and  under,  Imbedded  in  compound  varieties  of  Gypsum,  and  rarely 
in  Anhydrite. 

4.  The  only  known  localities  are  Ldneberg  in  Brunswick  and  Sege> 
berg  in  Holstein. 

BORAX.    Prismatic  Borax-Salt.     Mors. 

Primary  form.  Oblique  rhombic  prism.  M  on  M'  93^ 
SO'. 

Secondary  form.  * 

Fig.  72. 
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Borax-^Bornite* 

Cleavage  parallel  to  M  and  M'  perfect,  also  to  both  the 
diagonals  of  the  primary  form.     Fracture  conchoidal. 

Lustre  resinous.  Color  white,  inclining  to  grey  and 
green.     Streak  white.     Transparent . . .  translucent. 

Rather  brittle.  Hardness  =  2*0  . . .  2*5.  Sp.  gr.  ■•=& 
1*716.     Taste  sweetisti  alkaline,  feeble. 

1.  It  is  •olable  In  water ;  the  solution  changes  vegetable  blues  to 
green.  It  intumesces  before  the  blow-pipe,  and  then  melts  into  a  trans- 
parent globule. 

2.  Analyns, 
Soda  16  7 

Boracicacid 86*4 

Water  469 

8.  Borax  occurs  in  diflerent  districts  of  Persia  and  Thibet,  where  it  Is 
found  on  the  surface  of  the  soil,  in  the  vicinity,  and  sometimes  at  the  bot- 
tom, of  several  lal^es,  and  in  a  state  of  solution  in  the  waters  of  mineral 
wells.    It  is  found  also  in  Ceylon  and  at  Potosi. 

4.  The  natural  salt  is  employed  in  manufacturing  the  artificial  one  by 
the  addition  of  a  greater  quantity  of  soda.  The  artificial  salt  is  made  use 
of  as  a  flux,  in  the  production  of  imitation  gems,  and  in  the  process  of  sol- 
dering. 

5.  The  natural  historical  properties  above  described  apply  to  the 
manufactured  salt :  concerning  the  natural  salt  but  little  is  known,  al- 
though perfect  crystals  of  the  form  here  figured  are  sometimes  found 
among  it.  In  general,  it  is  understood,  that  it  is  found  mingled  up  with 
Common  Salt  and  some  excess  of  boracic  acid.  The  locality  in  Thibet, 
which  is  ifi  days  from  Tisvolumbo,  the  capital,  is  a  lake  supplied  by 
springs,  the  waters  of  which  contain  both  borax  and  common  salt.  The 
edges  and  shallows  of  this  lake  are  covered  with  a  stratum  of  Borax, 
which  is  dug  up  from  time  to  time,  and  the  holes  thus  ipade  are  gradu* 
ally  filled  by  a  fresh  deposition. 

BORNITE.     Bismuthic  Polypoione-Glance, 
Primary  form.    Rhomboid.     Angles  not  determined. 
Cleavage  perfect  parallel  with  the  primary  form. 
Lustre  metallic*    Color  pale  steel-grey. 
Elastic,    Not  particularly  sectile.    Soft.    Sp.  |^r.  ^8*0^ 
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1.  Before  the  blow-pipe  it  melts  very  eesily  ioto  a  globule,  that  caa 
be  entirely  volatilized,  duriDif  which  the  supporting  charcoal  is  covered 
with  yellow  oxide.  If  dissolved  in  the  state  of  powder  in  nitHc  acid,  a 
precipitate  of  sulphur  is  formed. 

2.  .Analysis. 
By  Klaproth.  By  Wshlb. 

Bismuth  9501  6115 

Sulphur  500  2*83 

Tellurium 29T4 

Silver  207 

8.  It  has  been  found  at  Deutsch-Pilsen  in  Hungary,  accompanied  by 
several  species  of  the  genus  Lime  Haloide,  Iron  Pyrites,  &c. 

4.  Other  varieties  have  been  examined  from  different  localities,  which 
require  to  be  mentioned  in  this  place.  One  from  Hungary,  for  example, 
has  the  following  properties : 

It  occurs  in  imbedded  masses,  having  a  general  resemblance  Co  3  and 
6  sided  prisms.  Cleavage  perfect  in  the  direction  of  the  bases.  Frac- 
ture imperfectly  conchoidal,  uneven,  scarcely  perceptible.  Lustre  metal- 
lic. Color  intermediate  between  tin-white  and  steel-grey.  Streak  un- 
changed or  rather  darker ;  its  place  becomes  shining  in  the  mineraL 
Opake.  Very  sectile.  Thin  lamins  perfectly  flexible.  Hardness  s= 
1*5.  Sp.  gr.  =:7'408.  Before  the  blow-pipe  it  gives  the  reactions  of 
sulphur,  tellurium  and  bismuth.  It  occurs  accompanied  by  Native  Gold 
and  Yellow  Copper  Pyrites,  imbedded  in  Quartz,  at  Schemnitz.  It  con- 
tains according  to  Wehle, 

Bismuth 69  84 

Tellurium 85-24 

Sulphur 4-92 

5.  Another  variety,  examined  by  Berzelius,  which  had  been  com- 
municated to  him  by  Weiss  of  Berlin,  was  found  to  contain  only  telluri- 
um and  bismuth. 

BOTRYOGENE.    Paratomous  Vitriol-Salt. 

Primary  form.  Oblique  rhombic  prism.  M  on  M= 
11 90  66'. 

Cleavage  diistinct  in  the  direction  of  M  andJM^ 
Lustre  vitreous.     Color  hyacinib-red.    Streak  yellow 
and  shining.    Translucent. 
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Hardness  =20 . . . 2-5.     Sp.  gr.  =2-039. 

Compound  Varieties.  Reniform  and  botryoidal  shapes ; 
the  individuals  are  often  regularly  terminated  at  the  surface 
of  these  shapes.     Color  ochre-yellow. 

1.  Before  the  blow-pipe,  in  a  gliss  tube,  it  intumeBcee,  and  gives  off 

i^ater,  leaving  a  reddish  yelJow  earth  behind.    It  is  very  slowly  soluble 

in  water,  to  which  it  imparU  a  much  more  feebly  astringent  taste  than 

sulphate  of  iron. 

2.  Analysii. 

By  BcazKLins. 

Sulphate  of  iron  48*8 

Sulphate  of  magnesia       .  20*8 

Water  30-* 

8.  It  is  found  coating  Gypsum  and  Iron  Pyrites,  associated  with  Epsom 
salt  and  Copperas  in  the  great  copper  mine  at  Fahlun. 

BoTRTOLiTE.     (See  Daiholiie.) 
BOURNONITE.    Diprismatic  Copper-Glance. 

MOHS. 

Primary  form.     Right  rectangular  prism. 

Secondary  forms. 

Fig.  78. 


M 


VzJ^ 


P  on  rf        -         -         -         930  40' 

Pono         -         -         -         87       8 

» 

Cleavage  distinct  parallel  with  M  and  T,  and  with  both 
diagonak  of  the  prism.     Fracture  conchoidal,  uneven* 
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Bournonite. 


Surface  nearly  equal,  often  highly  smooth  and  spIeDdent : 
longitudinal  striae  sometimes  visible  on  the  secondary  plane3» 
replacing  the  lateral  edgies  of  the  prism. 

Lustre  metallic.  Color  steel  grey,  inclining  to  blackish 
lead  grey  or  iron  black,  according  to  the  physical  quality 
of  the  surface.     Streak  unchanged. 

Brittle.     Hardness  =2'6  . . .  3-0.     Sp.  gr.  =6*763. 

Compound  Varieties.  Twin-crystals :  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  M,  or  the 
broader  face  of  the  primary  form.  The  individuals  are 
generally  continued  beyond  the  face  of  composition.  The 
axes  of  the  individuals  cross  each  other  at  angles  of  93^  40' 
and  86^  2(y.  Massive :  composition  granular ;  individu- 
als strongly  connected. 

1.  Before  the  blow- pipe,  it  generally  decrepitates,  emits  a  white  sul- 
phureous vapor ;  after  which  there  remains  a  black  globule,  consistiog 
of  a  crust  of  sulpharet  of  lead,  within  which  is  a  mass  of  copper.  It  is 
easily  soluble  in  heated  nitric  acid. 

2.  Jinalj/stM, 
y  Hatch  KT1 

2423 

42-62 

12  80 
1-20 

1700 

8.  Bournonite  is  found  in  veins,  associated  with  Stibiue,  Galena,  and 
Blende. 

4.  It  WAS  first  found  in  the  parish  of  Endeliion,  Cornwall,  at  Hue! 
Boys.  Another  locality,  very  early  known,  was  Kapnik  in  Transylva- 
nia. It  is  now  known  to  exist  at  Neudorf,  in  Anhalt,  in  large  and  mag- 
nificent crystals;  also  at  Andreasberg  in  the  Hartz.  Still  other  deposib 
of  this  ore  are  BraQnsdorf  in  Saxony,  Neusohl  in  Hungary,  and  Ofieo- 
benya  in  Transylvania. 


By  Hatch  KTT. 

By  Klaproth. 

Antimony 

• 

2423 

20769 

Lead 

t                      m 

42-62 

42-50 

Copper- 

■  • 

12  80 

11-75 

Iron 

»                       • 

1-20 

500 

Sulphur 

• 

1700 

1800 
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BRAUNITE.    Brachytypous  Manganese-Ore. 
Haidinger. 

Primary  form.  Octahedron  ^iih  a  square  base.  P  oa 
P  over  the  base,  108^  39'. 

Secondary  forms. 

1.  Primary  form,  with  the  summits  replaced  by  tangent 
planes.     Wunsiedel,  Bayreuth. 


Fig.  76. 


Wonatodel. 

Elcenbnrg.  ^"^ 

St  Marcol,  Piedmont 

i  on  8  over  the  summit  -  •    96°  33' 

sons  at  the  base  -  140°  3(K 

P  on  ^  ^d  X,  ahernately  -  144°     4'  and  128°  17' 

x  on  ^  at  the  base  -  154°  25' 

Cleavage  very  distinct  parallel  with  the  primary  faces. 
Fracture  uneven.  Surface  o  possesses  less  lustre  than  F, 
but  is  even,  and  sometimes  faintly  streaked  parallel  to  tha 
edges  of  combination  with  P.  Primary  faces  often  a  little 
rounded ;  faces  s  uneven^  rough,  and  horizontally  streaked ; 
faces  X  smooth  and  even. 

Lustre  imperfectly  metallic.    Color  dark  brownish  black.  % 
Streak  of  the  same  color. 

Brittle.    Hardness  =  6*0  • .  •  6-5.    Sp.  gr.  s  4*818. 

8 
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Braunite— Brewsterite. 

Compound  Varieties.    Massive :  composition  graoalar 
individuals  strongly  coherent. 

■ 

1.  MnaiynM. 

By  TuairxK. 

Protoxide  of  mangaiMM  86'940 

Oxygen  9*851 

Water  0'94» 

Baryta  2*200 

Silica  a  trace. 

2.  It  if  yet  a  rare  mineral,  having  been  brought  only  from  a  few  pin- 
eea  in  Thuringia,  (Elgeraburg,  Ehrenstock  and  FriedrichsrodeO  and  from 
Wundedel  in  the  Bayreuth. 

Breislakite. 

Acicular  and  capillary  crystals ;  bent  and  grouped  like  wool. 
Color  reddish,  or  chesnut  brown. 

1.  Nitric  acid,  when  heated,  reduces  it  to  a  most  impalpable  powder 
of  a  yellow  color.  In  the  6ame  of  a  lamp,  the  crystals  sufifer  no  change ; 
but  before  the  blow-pipe  they  melt  into  a  black  enamel.  It  gives  with 
•alt  of  phosphorus  a  green  globule  in  the  oxidating  flame,  which  be- 
comes red  in  the  reducing  flame  of  the  blow-pipe,  thus  indicating  a  con- 
riderable  quantity  of  copper. 

2.  Analym.  Dr.  Woi^labton  is  said  to  have  mafle  a  chemical  ex- 
amination of  this  species ;  the  result  of  which  was,  that  it  consisted  of  si- 
Ifoa,  alumina,  and  a  little  iron. 

S.  Breislakite  lines  the  small  cavities  in  the  lava  of  Scalla,  where  it  is 
accompanied  by  Atacamite  and  Nepheline.  It  is  also  found  under  sinii- 
bf  circumstances  in  the  lava  of  Olebano,  near  Pozzooli. 

Breunerite.     (See  Bhomb-Spar.) 

BREWSTERITE.    Polyprismatic  Kouphone- 
Spar. 

Primaiy  form.    Right  oblique  angled  prism.    H  «a 
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SecoDdary  form. 


Fig.  77. 


a 


V    d'  ■ 

V: 

PonJ 

930 

60' 

Poncl 

-      119 

30 

Ponc2 

-       114 

30 

Ponc3 

-       112 

00 

P  on  c4     -         92®  (Xy 
d  on  c2     -         96     00 
rf  on  rf'     .       176     00  > 
(1720Haidinger.)> 

Cleavage,  perfect  parallel  to  P,  traces  parallel  to  T. 
Fracture  uneven. 

Faces  slightly  streaked  parallel  to  their  common  inter- 
sections. 

Lustre  vitreous,  pearly  upon  P.  Color  ivbite,  inclining 
to  yellow  and  grey.     Transparent . . .  translucent. 

Hardness  =6-0 . . .  6-6.     Sp.  gr.  «2'12 .  • .  2*20. 

-% 

1.  Before  the  blow-pipe,  it  loses  first  its  water  and  becomes  opake, 
then  it  froths  and  swells  up',  but  is  with  difficulty  fusible.  It  giyea  a  skel- 
eton of  nlica  with  salt  of  phosphorus. 

2.  Anatysis. 
By  Thomsok. 


Silica 

Alumina 

Lime 

Potash 

Water 


58-800 
18  912 
12-884 
1-600 
11-700 


103-296.  (The  excess 
of  8} 'p.  e.  was  attributed  to  soda  employed  in  the  analysis.) 

S.  It  is  found  lining  cavities  in  a  granitic  rock  at  Strontian,  in  ArgyH- 
shire  in  ScoUand. 

Bright  White  Cobalt.     (See  Smaltiu.)    . 
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BrochaDtite-— Bronzite. 

BROCHANTITE.    Prisraatoidal  Vitriol-Salt 

Primary  form.     Right  rhombic  prism.     M  on  M^  117^. 
Secondary  form. 

Fig.  78. 


Cleavage ;  traces  parallel  to  m.    Surface  m  blackish  and 
dully  the  remaining  faces  smooth  and  shining. 
Color  emerald  green.     Transparent. 
Hardness  =3'5 . . .  4*0,  nearly.     Sp.  gr.  =  3*7  . . .  3*8. 

1.  Analyns, 

By  MAGirirs. 
Sulphuric  acid  17-426 

Oxide  of  copper  .                .  66-936 

Water  11-917 

Oxide  of  tin  .  8146 

Oxide  oflead  .        .        .  '1*048 

2.  It  is  found  in  Bmall,  but  well  defined  crystals,  on  Green  Malachite, 
at  Ekatherinburg,  Siberia ;  also  in  a  pulverulent  form  in  France  and 
Hungary. 

BRONZITE.     Hemi-prismatic  Schiller-Spar. 

MOHS. 

Primary  form.  Oblique  thombic  prism.  Mon  M'  94^.  C. 

Cleavage ;  parallel  with  P  very  perfect,  though  in  gene- 
ral a  little  curved ;  and  sometimes  having  almost  impercep- 
tible layers  of  Calcareous  Spar  interposed  between  the  la- 
mine.  In  the  direction  of  M  and  M^  less  distinct ;  with 
traces  also  in  to  the  diagonals  of  the  cleavage  form.  Frac- 
ture uneven  and  splintery. 
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Lustre  metallic  pearly  upon  P ;  for  the  rest,  low  degrees 
of  an  imperfectly  vitreous  lustre.  Color  dirty  shades  of  leek 
green  and  blackish  green ;  also  liver-brown,  hair-brown  and 
clove-brown,  greenish  and  ash-grey.  These  colors  are 
heightened  by  a  metalloid al  appearance  upon  P,  and  often 
incline  to  pinchbeck-brown.  Streak  corresponding  to  the 
color.     Translucent,  sometimes  only  on  the  edges. 

Rather  sectile.  Hardness  =  4*0 . . .  5*0.  Sp.  gr.  = 
3*251,  a  brown  variety  from  Bayreuth. 

Compound  Varieties.  Massive  :  composition  granular, 
of  various  sizes  of  individuals,  strongly  connected. 

1.  By  ihc  actioQ  of  6re  it  assumes  a  lighter  eolor,  and  loses  its  water ; 
but  is  by  itself  infusible  before  the  blow-pipe. 

2.  Analysis. 

By   KoRLER. 

From  Stempei  near  Marburg. 
Silica  .        .         57  193 

Magnesia       .         .         32-669 
Lime  .  1'299 

Protoxide  of  iron  7-lGl 

Protoxide  of  manganese  0-349 
Alumina        •  0-698 

Water  .        .  0  631 

8.  Bronzite  is  found  in  imbedded  crystalline  particles,  either  simple  or 
compound »  in  serpentine  and  greenstone  rocks.  It  sometimes  presents 
itself  in  beds  in  the  serpentine  formation*  mingled  with  massive  Horn- 
blende. 

4.  It  is  found  in  considerable  quantify  in  and  near  the  Gulsen  moun* 
tain.  In  the  vicinity  of  Kraubat  in  Stiria,  where  it  fo?ms  beds  in  serpen- 
tine. It  occurs  near  Hof  in  Bayreuth,  and  probably  at  the  Baste  in  the 
Hartz,  in  the  Bacher  mountain  in  Lower  Sliria,  near  Marburg,  the  Ul- 
ten  Valley  in  the  Tyrol,  at  Lizard  district  in  CornwaH,  and  in  various 
other  countries. 

A  variety  of  this  species  has  been  discovered  within  a  few  yean  at 
Amity,  In  Orange  county,  <N.Y.)    It  occurs  in  limestone  beds,  which 

8* 


UltenVaney,  Tyrol. 

56-818 

29677 

2195 

8-464 

0-616 

2068 

•                « 

0  217 
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Bronzite-— Brookite— -Brucite. 

tre  Mflodatod  with  serpenciue ;  and  ia  immediately  connected  with  ma«- 
ire  and  cryatallized  Hornblende,  Augite,  and  Plumbago.  Iti  color  it  a 
fine  reddish  brown,  attended  with  a  metallic  lustre.  It  has  been  ana- 
lyzed by  Mr.  T.  G.  Clkmsoit,  who,  under  the  impression  of  its  be- 
ing a  new  species,  has  bestowed  upon  it  the  name  of  SeybertUt^  after 
the  American  analyst,  Mr.  Sktbert.  But  its  identity  in  form,  hardnev 
and  sp^  gr.  with  Bronzite,  does  not  appear  to  justify  the  attempted  dis- 
tinction. 


Mr.  Clsmsoit  found  it  to  consist  of 

> 

Alumina 

87-60 

Magnesia 

24-80 

Lime 

10-70 

8iUca 

17-00 

Protoxide  of  iron    . 

6-00 

Water 

8-00 

BROOKITE.     Difttomous  Eruthrone-Ore. 

Primary  form.     Right  rhombic  prism.     M  on  M'  100^. 

Secondary  fprm.     Low  hexagonal  prism. 

Cleavage  parallel  with  the  shorter  diagonal. 

Lustre  metallic  adamantine.  Color  hair-brown,  passing 
into  a  deep  orange-yellow,  and  some  reddish  tints.  Streak 
yellowish  white.  Translucent . . .  opake,  the  brighter  col- 
ors are  observed  by  transmitted  light. 

Brittle.     Hardness  :=  5*5  .  • .  6*0. 

1.  It  contains  oxide  of  titanium,  with  traces  of  iron  and  manganese ; 
hut  has  not  yet  been  analyzed.  The  first  Tarieties  were  noticed  among 
the  minerals  accompanying  Anatase  from  Dauphiny ;  but  much  finer 
crystals,  some  of  them  half  an  inch  in  diameter,  have  lately  been  found 
at  Snowdon,  in  Wales.  In  both  places  they  are  accompsnied  by  Quartz; 
and  in  Dauphiny,  besides  Anatase,  it  is  attended  by  Crichtonlte  and  Alhttn. 

Brown  Ibon  Ore.     (See  Limanite.) 
BRUCITE.     Hemi-prismatic  TourmaliDe. 

Primary  form.  Oblique  rhombic  prism.  M  oa  M' 
1 13^  i  from  cleavage. 
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Secondary  form.  lo  very  short  prisms,  apparenily  hav- 
ing all  the  edges  aod  solid  angles  replaced  so  as  to  oblite- 
rate the  lateral  and  terminal  planes.  The  secondary  ter- 
minal planes  much  rounded ;  the  most  distinct  crystals 
afibrding  angles  oyer  the  summit  of  between  130  and  140^ 
with  the  common  goniometer. 

Cleavage  parallel  with  M,  M'  indistinct;  that  parallel 
with  P  very  indistinct. 

Lustre  vitreous,  to  resinous.  Color  yellow,  brown  and 
red.     Transparent . .  .translucent. 

Hardness  =  6*5.     Sp.  gr.  =  3-199. 

Compound  T^arteiies.  Massive :  composition  granular, 
of  various  sizes  of  individuals. 

1.  It  is  fused  with  difficulty  before  the  blow-pipe.  It  loses  its  color 
tlmott  entirely,  becomes  opake,  and  shows  traces  of  fusion  on  very  thin 
edges.  The  brown  and  grey  varieties  act  upon  the  magnetic  needie, 
where  the  double  magnetism  is  employed. 

2.  ^nalyaU. 


By 

D*0HB80ir. 

By 

Sbtbkrt. 

Silica 

3800 

82-666 

Magnesia    . 

5400 

04000 

Oxide  of  iron 

510 

0000 

Peroxide  of  iron  . 

000 

2883 

Alumina 

1-00 

0000 

Potash 

066 

0*000 

Fluoric  add 

000 

4086 

Water 

L_    »_    ^ J    at 9 

000 

1000 

a 

3.  Bnicite  Is  found  disseminated  through  Calcareous  Spar,  associated 
with  Hornblende,  Spinel  and  Mica. 

4.  It  occurs  at  Ersby  in  the  parish  of  Pargas  in  Finland,  where  it  was 
fiist  discovered :  but  its  most  abundant  localities  are  in  the  U.  States, 
in  the  adjoining  counties  of  Sussex,  (New -Jersey,)  and  Orange,  (New 
York,)  where  it  exists  under  the  circumstances  above  described,  and  also 
accompanied  by  Spinel,  and  rarely  by  Pyroxene  and  Bronzite.  Id 
Swsez  county,  it  is  particularly  abundant  at  Newtoo ;  and  in  Oraog* 
eoQBty,  at  Anity  and  Edenvlllo. 
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Bucholzite. 


BUCHOLZITE.     Prismatoidal  Axinite. 

Primary  form.  Oblique  rhombic  prism;  M  on  M^  99^ 
3(y  ?  Only  the  primary  crystal  with  curved  faces  has  been 
observed  ;  and  this  without  -regular  terminations. 

Cleavage  parallel  with  the  longer  diagonal  perfect ;  par- 
allel with  P  and.M,  visible,,  but  indistinct.  'Fracture  con- 
choidal  to  uneven. 

Luslre  vitreous.  Color  shades  of  greyish  white  and 
hair-brown;  sometimes  presenting  a  tnernlioidal  appearance 
upon  M.  Bluish  opalescence  rarely' observed  upon  cleav- 
age faces  parallel  to  M.     Streak  white.     Translucent. 

Brittle.     Hardness  =  7'6  . . .  8-0.     Sp.  gr.  =  3*2. 

Compound  Varieties,  Massive  :  composition  columnar, 
consisting  of  delicate,  straight  or  slightly  curvilinear  indi- 
viduals, strongly  coherent,  and  sometimes  nearly  impalpa- 
ble. Viewed  in  the  longitudinal  fracture  the  lustre  is  silky ; 
but  in  the  cross  fracture,  which  is  even  and  splintery,  it  is 
resinous. 

1.  The  identity  of  SUliinanite  with  the  present  species  appears  proba- 
ble, not  only  from  the  resembUnce  in  the  properties  of  hardness  and 
specific  fi;ravity,  but  in  that  of  crystalline  structure ;  the  perfect  crystals 
of  the  former  oflen  becoming  compound  and  fibrous  at  one  end;  and  the 
less  impalpable  masses  of  Bucholzite,  exhibiting  crystals  which  afford 
the  brilliant  cleavage  surfaces  parallel  with  the  longer  diagonal  of  Silli- 
manite.  The  disagreement  in  chemical  composition,  it  is  presumed  will 
disappear  on  searching  for  zirconia  in  future  analyses  of  Bucholzite. 

Before  the  blow-pipe,  alone,  and  with  borax,  infusible. 

2.  AnaJysia- 

ByMuiR,      By  Braitdcs,  ByHiLToirfc 

from 
Chester,  Ct. 

38-670 
85106 
18-610 

7-216 

0-000 

0000 


^ 

ByBowEK, 

from 

Chester.  Ct. 

SUIca 

42-666 

Alumina  . 

54111 

Zirconia  . 

0000 

Oxide  of  iron      1*990 

Water 

0  610 

Potash 

0-000 

from 

MiTCHXLL, 

Tyrol,     fr.  Chester,  Pea. 

4600 

46*40 

50-00 

52-92 

000 

000 

2-60 

a  trace. 

000 

000 

160 

0*00 
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S.  The  diftinctiy  crysUlIifted  ▼feriety,  or  Sillim&Dite,  occaft  in  Tetnf 
of  Quartz  at  Cheatar,  (Conn.)  io  a  quarry  of  gneiss.  The  compactly 
fibrous  variety  was  discovered  originaily  in  the  Tyrol.  It  exists  in  the 
United  States,  at  Chester,  (Penn.)  near  Philadelphia,  and  at  Hum- 
phreysvUle,  (Conn.) 

BUCKJLANDIT^.  • 

Primary  form.    Oblique  rhombic  prism  7    M  on  M  109®  20'. 

Secondary  form. 

Fig.  7».  ' 

o   onMorM' 

M  on  M' 

M  oarp 

o   on  p 

o   on  e  • 

o  on  o 

o   on  e' 

M  on  e'  • 

Cleavage  not  observable.    Color  dark  brown,  nearly  black. 
Opake.    It  appears  to  be  harder  than  Pyroxene. 

1.  It  was  discovered  in  small  crystals  on  a  specimen  from  Neskiel 
mine,  near  Arendal  in  Norway,  where  it  occurs  with  black  Hornblende, 
Scapolite  and  Calcareous  Spar.    It  resembles  Pyroxene. 

2.  It  is  not  sufficiently  described  to  settle  the- question  of  its  specific 
character. 

BUSTAMITE.    Staphyline  Parachrose-Baryte.  * 
Massive  ;  in  reniform  and  botryoidal  groupes. 
Color,  light  grey,  passing  into  a  greenish  or  reddish 

color.     Nearly  opake. 

Hardness  =  6*0 . . .  6*5.      Sp.  gr.  =  3*1  •  • .  3*3, 


WW 

70 

40 

125 

20 

114 

55 

121 

ao 

99 

41 

.        .          95 

40 

160 

24 

1.  Analysis, 

By  Dumas. 

Silica 

4890 

Protoxide  of  manganese 

2609 

Lime                      ... 

14*57 

ProtoiideofiroQ   .        •       •       , 

0-81 

04 


'• 


PHTSIOGRAPHY* 

Calamine. 


2.  It  occurs  at  Real  de  Minaa  in  Mexico. 

CALAMINE.     Rhombohedral    Zinc-Baryte 

MOHS. 

Primary  form.     Rhomboid.     P  on  P  =107<^  4Q'. 
Secondary  forms. 

Pig.  80. 

Fig.  81.  Fig.  82. 


Siberia. 

^on^     1370  8' 

Resbanja. 

Cleavage,  parallel  with  the  primary  form  perfect,  often 
curved.  Fracture  uneven,  imperfectly  conchoidal.  Sur- 
face of  the  primary  faces  generally  curved,  and  often  rough. 

Lustre  vitreous,  inclining  to  pearly.  Color  white,  though 
seldom  pure :  generally  grey,  green,  or  brown.  Streak 
white.     Semi-transparent . . .  translucent. 

Brittle.     Hardness  =6-0.     Sp.  gr. =4*442. 

Compound  Varieties.  Reniform,  botryoidal,  stalactitic, 
and  other  imitative  shapes  ;  surface  generally  rough,  com- 
position columnar.  Massive  :  composition  granular,  some- 
times impalpable  ;  strongly  coherent.  By  decomposition, 
it  becomes  friable  and  earthy.  Crystalline  coats  and  pseu- 
domorphoses  formed  after  crystals  of  Calcareous  Spar* 
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Calamine— 4I!alcareou8  SpaN 

1.  Before  the  blow- pipe  it  loses  its  transparency,  but  is  infusible ;  the 
carbonic  acid  is  driven  off,  and  the  residue  acts  like  pure  oxide  of  zinc. 
It  is  soluble  in  nitric  acid  with  efiervescence.  It  is  negatively  electrifi- 
ed by  friction. 

2.  JlruUynt. 

By  Smitbsoit. 
Oiide  of  zinc         ....        66-20 
Carbonic  acid        ....        84*S0 

8.  Calamine  is  found,  often  associated  with  Electric  Calamine,  ia 
Teins  and  beds  belonging  to  various  classes  of  rocks,  but  chiefly  in  thoae 
which  are  calcareous ;  and  they  are  usually  accompanied  by  ores  of 
lead,  copper,  iron  and  zinc. 

4.  It  occurs  in  the  Bannat  of  Temeswar  in  Hungary,  at  Raibel  and 
Bleiberg  in  Carinthia,  at  Tamowitz  in  Silesia,  at  Medziana  in  Poland,  at 
Aiz  la  Chapelle ;  also  in  France,  and  in  Leicestershire,  Derbyshire, 
Flintshire,  Somersetshire,  in  England,  and  at  Wanlockhead  and  Lead 
hills  In  Scotland.  Calamine  exists  in  the  United  States  in  great  abun- 
dance, in  Jefferson  county,  Missouri,  at  a  lead  mine  called  Valle's  Dig- 
gings. Other  localities  of  this  species  less  remarkable,  are  the  Perkio- 
men  lead  mine,  Pennsylvania,  and  the  iron  mine  at  Franklin,  New  Jer- 
sey :  at  the  latter  place,  however,  it  only  occurs  In  a  pulverulent  form, 
from  the>  decomposition  of  Red  Zinc-Ore.  • 

• 

Calcareous  Heatt  Spar. 

This  mineral,  imperfectly  distinguished  by  Brkitbaupt  from 
Heavy  Spar,  is  described  as  follows:  Crystals,  right  rhombic 
prisms,  surmounted  by  pyramids ;  the  lateral  planes  inclining  un- 
der angles  of  I01<>  68'.  Cleavable  parallel  with  the  base  with 
great  distinctness,  and  nearly  as  much  so  with  the  lateral  faces  of 
the  rhombic  prism.  Lustre  pearly  to  vitreous.  8p.  gr.  as  4*<HI 
. . .  4*29.    Locality  Is  not  mentioned. 

CALCAREOUS  SPAR.    Rhombohedral   Lime 
Haloid  6.     MoHs. 
Primaiy  form*    Rhomboid.    P  oo  Pt==105O  6'. 


»  *  >>,  *  J  J 
*  *  *  *  », 
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Secondary  forms. 

Fig.  88. 


Fig.  84. 


Derbyshire  and  Cumberland. 


Fig.  86. 


Fig.  86. 


Cadix,  Spain. 


Fig.  87. 


Fig.  88. 


'  •    •    • 
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Fig.  89. 


Fig.  91. 


Haiti^  Coinberland  and  Derbjshire.-  ' 


Fig.  98. 


Fig.  90. 


Fig.  92. 


I>a1]p^i|ae  and  Derbyshire. 


Fig.  94. 


9 
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Fig.  96. 
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Fig.  96. 


Near  Montreal,  (Lower  Canada.) 


Fig.  9T. 


fig.  991 


Fig.  98. 


Fig.  100. 


■ntftand  CunberlaikdL 
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Fig.  102.  Fig.  108. 


Fig.  101. 


HarU  and  England.    Qoothbiuj,  (Coon.) 


Fig.  106. 


Wcfptmoreland, 
(England.^ 


Fig.  104. 


Fig.  107. 
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Fig.  109. 


Fig.  111. 


Fig.  118. 


Fig.  114. 


Fig.  110. 


DerbTshire  and  CnmberlBad. 
Fig.  112.     ' 


Fig.  116. 
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Fig.  93.  The  primary  with  its  lateral  edges  replaced  by 
tangent  planes,  a:  P  on  ah=s>  135^.  The  crystals  of  this 
modification  differ  in  the  length  of  the  new  planes  a.  Fig. 
84.  The  primary  with  its  lateral  angles  replaced  by  tangent 
planes,  h.  Fig.  85,  has  the  planes  elongated  :  this,  is  the 
most  common  modification  of  the  species.  The  planes  P 
are  oFten  irregularly  extended  ;  and  sometimes  one  or  two 
of  them  are  wholly  wanting  from  each  extremity  of  the 
prism.  P  on  6=136°.  Fig.  86.  The  primary,  having  its 
summit  replaced  by  a  tangent  plane.  Fig.  87  and  88,  the 
same,  with  the  new  plane  more  extended  :  these  form  the 
basees  of  Hauy.  P  on  c=136°.  The  faces  c  are  liable  to 
a  pearly  lustre.  Fig.  89  unites  the  modifications  of  Figs. 
84  and  86.  Fig.  90,  the  same,  with  the  faces  b  more  ex- 
tended so  as  to  produce  an  elongated  prism.  Fig.  91,  th7 
regular  hexagonal  prism,  produced  from  Fig.  90  by  the  ex- 
tension of  c  :  the  prismatique  of  Haut.  Occasionally,  the 
prism  is  reduced  in  length  to  a  mere  table.  Hartz.  Some- 
times this  modification  is  affected  by  the  undue  enlarge- 
ment of  certain  of  the  lateral  faces,  so  as  to  convert  it  into  a 
trihedral,  tetrahedral  or  pentagonal  prism.  Fig.  92.  Pri- 
mary, with  its  upper  edges  replaced  by  tangent  planes.  P 
on  d=  149°  2'.  Fig.  93,  the  same,  more  deeply  replaced. 
Fig.  94,  d  on  e/=I34°  26'.  This  is  called  the  equilateral 
rhomboid  :  it  is  the  tquiaxe  of  Haut.  It  is  a  very  abun- 
dant form  of  Calcareous  Spar.  Fig.  95,  the  same,  having 
the  lateral  angles  replaced  by  tangent  planes,  d  on  &1  = 
116°  34'.  Figs.  96  and  97,  the  same,  in  which  61  is  va- 
riously produced.  Fig.  98,  the  equilateral  rhomboid,  with 
ks  lateral  edges  replaced  by  tangent  planes.  These  prisms 
are  sometimes  elongated.     Fig.  99,  the  same  as  Fig.  ,97| 

9* 
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but  baying  the  summit  replaced  by  a  tangeut  plaDe*  d  oa 
clr='lb2P  26'.  Four  other  rhomboids,  of  the  following 
dimensions:  viz.  IIS^  42',  129°  54',  151o  48',  and  166^ 
24',  derivable  from  the  primary  by  tangent  replacemeots 
of  its  upper'  edges,  the  new  planes  inclining  differently  to 
the  vertical  axis,  undergo  many  of  the  modi6cations  above 
described  with  respect  to  the  primary  and  the  equilateral 
rhomboids  ;  but  their  forms  are  not  common. 

In  addition  to  the  foregoing  rhomboids,  Calcareous  Spar 
presents  a  great  variety  of  acute  rhomboids,  of  which  Fig. 
100  is  one  of  the  most  common.     It  is  the  conirastant  of 
Haut.     Its  localities  are  numerous.     This  rhomboid  goes 
through  the  modifications  above  described  ;  and  in  addition 
to  them,  it  occurs  having  the  summits  replaced  by  three 
%)ew  planes :  in  one  instance,  the  new  planes  resting  upon 
the  rhomboidal  planes }  and  which  incline  under  angles  of 
105^  5',  being  portions  of  the  primary  form :   and  in  the 
other,  resting  upon  the  edges  and  inclining  towards  the  axis. 
e  on  e=65^  41';  Fig.  101,  a  rhomboid  still  more  acute, 
/  on  /=60O  34'.     Fig.  102,  the  same,  with  the  upper 
edges  replaced  by  tangent  planes ;  the  coniractee  of  Haut. 
/on  rfl  =  1120  9^  59".    dl   on  dl  =  1340  25' 38".     Fig. 
103  is  a  rhomboid  slightly  acute,  g  on  g=87^  48.     It  ap- 
proaches the  cube  in  form ;  and  is  called  by  Haut,  the 
cuioide.     It  is  not  common.     It  suffers  the  same  modifica- 
tions  as  the  last  described  rhomboid.     Figs.  104  and  105 
explain  the  passage  of  the  primary  into  an  acute  rhomboid, 
called  the  inverted  rhomboid,  in  consequence  of  its  being  a 
complete  inversion  of  the  primary  rhomboid.     P  on  As 
1290  13'  63".  h  on  A=780  27'  47".     This  form  is  found 
undergoing  all  the  modifications  above  described,  and  many 
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others ;  «mouDtiDg  in  all  to  more  than  forty.  Fig.  106,  a 
still  more  acute  rhomboid,  the  cleavage  of  whose  crj^als 
takes  place  at  the  summits,  directly  upoo  the  edges.  It  is 
the  mixU  of  Haut.  i  on  t=63^  44'  bb^\  It  is  common.  P 
on  t=  1 19^  2'  IT'.  Fig.  107  is  the  same,  having  the  pri- 
mary planes  at  the  summit,  and  having  the  upper  edges  re- 
placed by  the  planes  d2.  P  on  <;2=149°  2^  1  i'^  iond2^ 
149^  2'  1 1^  i  on  d'2  1 54°  39"  14".  Fig.  108  is  the  most 
acute  of  all  the  rhomboids  of  Calcareous  Spar.  It  is  called 
the  dilatee  of  Haut.  It  is  not  very  rare,  either  perfect,  or 
suffering  the  modifications  above  described,  k  on  A;=60^ 
24'.  Fig.  109  represents  the  primarji  rhomboid  having  its 
upper  edges  replaced  by  two  planes, — the  commencement  of 
the  dodecahedron  with  scalene  triangular  planes,  as  repre- 
sented in  Fig.  110.  monm  over  the  summit  =121°  26'. 
Fig.  Ill  has  the  lateral  solid  angles  replaced  by  tangent 
planes ;  and  Fig.  1 12  has  in  addition,  the  upper  edges  of  61 
replaced  by  the  planes  n,  which  forms  the  soustractive  of 
Hauy.  Numerous  other  faces,  in  addition  to  these,  occur 
ID  some  of  the  varieties,  non  61  =  152^  6^  52^',  non  n 
=  16lo  48'  18".  Fig.  113  is  the  primary  rhomboid,  having 
its  lateral  edges  replaced  by  two  planes  n.  It  is  very  com- 
mon in  this  condition  ;  and  with  the  new  planes  more  ex- 
tended, as  in  Fig.  114,  it  forms  the  binaire  of  Haut  ;  and 
when  they  are  still  more  so,  as  in  115,  it  forms  the  meta- 
iastique  of  the  same  author.  Fig.  113  undergoes  more  than 
one  hundred  modifications.  Pontt=151^2'  40".  n  on 
n  over  the  summit  =48^  22'.  n  on  n  over  the  base=s  104^ 
28'  4(y\  n  on  n  over  a  pyramidal  edge  =  144^  30'  26". 
61  onfi  =  152<^6'52". 
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Cleavage  parallel  to  the  primary  rhomboid,  easily  ob* 
lained,  even  aad  highly  perfect.  Fracture,  pisrfectly  con- 
choidal,  but  difficult  to  be  obtained* 

Surface  generally  even  :  rarely,  curved  faces  appear  in 
certain  rhomboids  and  pyramids. 

Lustre  vitreous.  The  lustre  of  c  is  sometimes  pearly. 
Color  white,  prevalent.  Also  different  shades  of  grey,  red, 
green,  yellow ;  all  of  theoi  pale.  Dark  brown  and  black 
colors  owing  to  foreign  admixtures.  Streak  greyish  white. 
Transparent . . .  translucent ;  double  refraction  very  con- 
siderable, and  easily  observed. 

Brittle.  Hardney  =3*0.  Sp.gr.  =2*721,  a  transpa- 
rent crystal. 

Compound  Varietits,     Twin-crystals. 

Fig.  116. 


Fig,  117. 


Fig.  119. 


Fig.  118. 


PHTSIO€RAPHT. 

Calcareous  Spar. 


105 


Fig.  120. 


Fig.  121. 


Id  Fig.  116  and  117  the  face  of  composition  is  pei*pen- 
dicular  to  the  axis  of  the  aggregated  crystals ;  and  the  an- 
gle of  Revolution  =60^.  In  Fig.  119  the  face  of  compo- 
sition is  represented  by  the  dotted  lines  in  Fig.  118.  In 
Fig.  120  it  coincides  with  a  plane  passing  through  its  verti- 
cal axis :  in  both,  the  angle  of  revolutiou  =  180^.  The 
regular  composition  in  faces  parallel  to  the  plane  indicated 
in  Fig.  1 18,  takes  place  also  in  massive  varieties ;  and  then 
more  or  less  thick  laminae  of  the  two  individuals  alternate 
with  each  other,  as  in  Fig.  121.  The  frequent  occurrence 
of  those  well  known  striae  (here  delineated)  upon  the  faces 
of  cleavage,  parallel  to  the  horizontal  diagonal  of  the 
rhombs,  depends  upon  this  mode  of  regular  composition. 

Implanted  globules ;  stalactitic,  botryoidal,  fructicose 
shapes :  surface  uneven,  drusy,  rough  or  smooth,  composi- 
tion columnar,  more  or  less  distinct,  straight  diverging,  and 
of  various  sizes.  Stalactitic  and  botryoidal  varieties  are  of- 
ten composed  a  second  time  of  curved  lamellar  particles, 
conformably  to  the  surface  of  the  imitative  shapes,  the  faces 
of  composition  being  uneven  and  rough,  or  irregularly 
streaked  in  a  longitudinal  direction. 
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Massive :  1.  Composition  columnar,  the  individuals  be- 
ing straight,  parallel,  or  diverging,  very  often  of  remarka- 
ble delicacy.  In  a  second  composition,  globular  masses  are 
produced,  consisting  of  curved  lamellar  particles,  the  faces 
of  composition  between  the  latter  often  being  smooth. 
These  globules  are  again  joined  in  a  third  composition,  pro- 
ducing granular  masses,  between  which  the  faces  of  compo- 
sition are  uneven  and  rough.  2.  Composition  granular, 
the  individuals  being  of  various  sizes,  and  even  impalpable ; 
faces  of  composition  irregularly  streaked,  uneven  and 
rough.  The  individuals  cohere  more  or  less  firmly.  If 
the  composition  be  impalpable,  fracture  becomes  splintery, 
uneven,  flat,  conchoidal,  or  even ;  on  a  large  scale  it  is 
sometimes  slaty.  The  fracture  Is  earthy  in  those  varieties 
in  which  the  individuals  cohere  but  slightly.  3.  Composi- 
tion lamellar ;  the  indviduals  more  or  less  thin,  and  often 
bent ;  face  of  composition  sometimes  rough,  and  possessing 
a  pearly  lustre.  Globules  formed  in  cavities ;  plates,  of 
various  kinds  of  composition. 

1.  The  species  of  Calcareous  Spar,  as  at  present  regarded  by  the  ma- 
jority of  mineralogists,  probably  embraces  several  disUnct  species,  sepa- 
rated from  one  anotlier  by  constant  differences  of  form,  hardness  and 
specific  gravity.  An  attempt  has  been  made*  within  a  few  years  by 
Brexthaupt,  to  determine,  by  some  of  the  nicest  mineralogical  re- 
searches of  modern  times,  a  number  of  such  species.  But  as  the  differ- 
ences upon  which  he  founds  his  couclusions  are  so  slight,  in  comparison 
with  specific  differences  in  general  in  the  mineraal  kingdom,  it  seems 
most  judicious  for  the  present  to  introduce  his  results  in  the  form  of  an 
appendix  to  this  species,  where  they  will  be  found  given  in  sufficient  de- 
tail to  enable  the  mineralogical  student  to  appreciate  their  value. 

The  diviidon  of  Calcareous  Spar  inti>  several  sub-species  and  varieties. 
In  the  older  treatises  on  the  science,  depends  chiefly  upon  the  mode  of 
composition,  and  upon  admixtures  and  impurities,  with  which  the  indi- 
viduals have  been  affeeted  in  their  formation.    Of  these  Limestone  rep* 
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resents  the  greater  pmrt  of  the  pare  varieties  of  the  species.  The  stm" 
pie  varieties,  and  such  compound  ones  in  which  the  indvidaals  are  of 
coosidemble  size,  and  easily  cleavable,  have  been  called  Calcareous 
Spar  ;  compound  varieties  of  granular,  still  discernible  individuals,  are 
granvlar  JAmestane,  both  comprehended  under  the  head  of  foliated 
Uimestone.  If  the  granular  composition  disappear,  compact  Limestone 
is  formed ;  under  which  denomination  also.  Oolite  or  Roestooe  was  in- 
cluded ;  the  roundish  grains,  however,  of  the  latter,  consist  of  columnar 
indlviduab,  disposed  like  the  radii  of  a  sphere,  and  frequently  showing 
distinct  traces  of  cleavage.  Common  fibrous  Limestone  is  produced  by 
columnar  composition  in  massive  varieties ;  the  fibrotts  Caksinter  by 
the  same,  but  appearing  in  various.imitative  shapes.  Pea-stone  or  Pi- 
solite consists  of  diverging  columnar  individuals,  collected  into  curved 
lamellar  ones,  forming  globular  masses,  which  are  again  agglutinated  by 
a  calcareous  cement.  Each  of  the  globules  generally  contains  a  grain 
of  sand,  which  is  of  Quartz  or  Feldspar.  Compact  limestone  paftses  into 
Chalk,  if  the  individuals  are  more  loosely  connected  with  each  other,  so 
that  the  whole  assumes  an  earthy  appearance  ;  and  Mock  milk  or  Agaric 
mineral  is  formed,  if  the  mass  contains  so  many  interstices,  that  it  seems 
to  possess  but  a  small  degree  of  specific  gravity.  Calcareous  tufa,  a 
recent  deposit  formed  on  the  surface  of  the  earth,  is  often  cleavable,  and 
thus  possesses  all  the  properties  of  the  variety  called  Calcareous  Spar. 
Slate-spar  or  Argentine,  is  produced  by  a  lamellar  composition  in  mass* 
ive  varieties,  in  the  direction  of  the  face  of  composition  Fig.  119  of  twin- 
crystals,  contained  in  thin  parallel  layers.  Swinestone,  Anthracoliite, 
Jtfarl  and  Bituminous  Limestone^  are  impure  and  mixed  varieties,  part- 
ly of  calcareous  spar,  partly  of  compact  limestone. 

The  pure  vaiieties  of  Calcareous  Spar  are  entirely  soluble,  with  effer- 
vescence  in  nitric  or  muriatic  acid.  •  In  the  common  fire  they  are  infu- 
sible, but  part  with  carlwnic  acid,  and  become  converted  into  quick-lime. 

2.  Anahfsis. 

According  to  the  analyses  of  several  of  the  first  chemists.  Calcareous 
Spar  consists  of        Lime  -        -        tf*0,..570 

Carbonic  acid    -        -        48  0... 440 

The  varieties  very  often  contain  a  small  portion  of  oxide  of  iron,  silica, 
magnesia,  alumina,  carbon  or  bitumen. 

8.  Calcareous  Spar  rarely  enters  into  the  composition  of  rocks.  In 
most  cases,  Uie  more  considerable  masses  of  it  form  partieular  beds  in 
other  rocks,  or  constitute  rocks  themselves :  the  latter  eootist  chiefly  of 
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compact  limestoae ;  the  former  of  graoular  limestoDe.  The  simple  vaii- 
etiee  occur  in  drusy  cavities,  more  frequently  in  veins  than  in  beds,  ac- 
companied with  the  varieties  of  different  species.  Columnar  composi- 
tions have  been  observed  to  form  veins  by  themselves,  and  a  great  num- 
ber of  varieties  are  met  with  in  the  cavities  of  several  rocks.  Slate  spar 
is  generally  a  product  of  beds  of  granular  limestone ;  calcareous  tufft 
and  rock-milk,  being  of  a  sintery  formation,  occur  upon  the  surface,  and 
in  fissures  of  limestone  rocks,  and  rock-milk  in  particular  is  generally  a 
very  pure  carbonate  of  lime.  Stalactitic  and  pisiform  varieties  are  pro- 
duced by  calcareous  springs  and  other  waters.  The  original  repository 
of  Anthf  acolite  is  not  known,  it  having  as  yet  been  found  only  in  large 
boulders.  The  impure  varieties  occur  in  particular  strata,  between  those 
of  compound  varieties  of  other  species.  This  species  is  very  common  in 
petrifactions,  imbedded  in  compact  varieties  of  the  same  species. 

4.  Calcareous  Spar  is  one  of  the  most  widely  diffused  species.  Seve- 
ral ot  its  varieties  have  a  considerable  share  in  the  constitution  of  moun- 
tains in  many  countries.  This  is  particularly  true  In  Switzerland,  Italy, 
Carniola,  Carinthia,  Salzburg,  Stiria,  and  in  several  parts  of  the  United 
States.  Beds  of  granular  limestone  in  gneiss  and  mica  slate,  abound  in 
all  the  New  England  States;  also  in  New  York,  New  Jersey  and  Penn- 
sylvania ;  also,  oi  the  compact  limestoue,  in  Upper  and  Lower  Canada, 
upon  Lake  Champlain,  and  throughout  the  vast  district  contained  be- 
tween the  Alleghany  mountains,  the  lakes  and  the  Mississippi.  Of  crys- 
tallized varieties,  the  most  remarkable  occur  in  Derbyshire  and  Cum- 
berland, In  the  mining  districts  of  Saxony  and  Bohemia,  in  the  Hartz,  in 
Carinthia,  Stiria,  Hungary,  and  France;  and  in  North  America,  at  By- 
town,  (Lower  Canada,)  Kingston,  (Upper  Canada,)  Lockport  and  Ley- 
den,  (New  York,)  and  the  Silver  mines  of  Mexico.  Iceland  is  the  lo- 
cality of  its  finest  and  most  transparent  varieties,  from  whence  come  the 
best  pieces  of  the  doubly  refracting  spar.  The  crystaUixtd  sandstone  of 
FonUinbleau  in  France,  {Chaux  earbonaUe  quartx^re  qf  H  auy,)  is « 
variety  of  calcareous  spar,  mechanically  mixed  with  sand.  When  crys- 
tallized, it  assumes  the  form  of  the  inverted  rhomboid.  Argentine 
occurs  in  Saxony,  Norway  and  Cornwall,  and  in  the  United  States 
at  Williamsburg  and  Southampton,  (Mass.,)  in  the  lead  veins,  as  well  as 
in  the  iron  mine  of  Franconia,  (N.  H.)  Picrolite  is  found  in  Camiolty 
and  at  Carlsbad  in  Bohemia.  AnthracoKte  is  found  in  Salzburg.  Calce- 
reous  Tufa  abounds  in  the  States  of  New  York  and  Ohio,  where  its  for- 
mation at  the  surface  of  the  ground,  or  in  cavities  of  compact  limestone, 
is  constantly  progressing.    Stalactitic  varieties  are  particularly  abundant 
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in  the  cavei  of  Virgioia  and  Kentucky.    Most  of  the  varieties  are  so 
common  as  to  render  the  mention  of  their  localities  unnecessary. 

6.  Several  varieties  of  Calcareous  Spar  are  usually  employed  for  vari- 
'ous  purposes,  partly  depending  upon  their  mechanical,  partly  upon  their 
chemical  composition.  Those  used  in  sculpture,  and  in  ornamental  arch- 
itecture, are  called  marble ;  the  more  common  or  coarse  varieties  are 
used  for  the  common  purpose  of  building.  A  peculiar  variety  of  very 
fine  grained,  compact  limestone,  is  used  for  plates  in  lithography.  The 
best  sort  is  found  near  Pappenheim  and  Sohlenhofen  in  Bavaria.  Quick 
lime  is  obtained  from  the  calcination  of  this  species.  Carbonic  acid  for 
chemical  purposes,  as  well  as  for  the  impregnation  of  arfificial  mineral 
waters,  is  obtained  from  chalk  and  from  marble  powder.  Chalk  is  also 
used  for  writing  and  for  whitewashing.  Calcareous  Spar  is  likewise  a 
valuable  addition  in  several  processes  of  melting  ores,  and  in  producing 
certain  kinds  of  glass. 

Appendix  to  Cai.careous  Spar. 

i.  Archigonal  Carbon- Spar,    Bssithaupt. 

P  on  P  =1050  (V. 

Cleavage  parallel  to  the  primary  rhomboid,  perfect. 
Hardness  (scale  of  Breithaupt)  =:4'0  . . .  4*26. 
Sp.gr.  =  2.7348,  a  cleavable  fragment  from  Neue  Hoflnung 

Gottes  at  Bi  aunsdorf,  west  of  Freiberg. 

2-7862,  a  similar  variety,  but  less  cleavable. 

2-7426,  cleavage  forms,  from  Himmelsfllrst  inFreiberg. 

2*7485,  cleavage  forms,  very  clear  and  beautiful,  from 
the  Tuuge  hoh6  Birke  in  Freiberg. 

2-7500,  dull  crystalline  fragments,  from  Himmelsfilrft. 

Other  localities  of  the  Archigonal  Carbon-Spar  at  Freiberg,  are  the 
Be«chert  GlQck  and  Himmelfahrt  mines.  Besides,  it  occurs  at  Johann 
Georgenstadt,  at  Schneeberg  in  the  Erzgebirge,  and  at  Przibram  in  Bo- 
hemia ;  and  on  the  whole  is  a  frequently  occurring  species. 

U.  Kouphont.  Carbon- Spar.    Breithaupt. 

P  00  P  s  105''  2'  80". 

Cleavage  parallel  to  the  primary  rhomboid,  perfect 
Hardness  (scale  of  Breithaupt)  =3-75. 
Sp.V-  ^  2*6788,  cleavage  forms,  from  Kornial-Holo  atTriefte, 
In  mountain  limestone. 

10 
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Color,  brick-red,  like  the  Heulandlte  from  Faka.  Tyrol. 
Iti  only  locality  is  Trieste. 

111.  EugnosHe  Carbon-Spar.    Brbxthaupt. 

PonP  =  105O5'. 

Cleavage  parallel  to  the  primary  rhomboid,  very  dutmct. 
Hardness  (scale  of  Breithaupt)  =  3-75 . . . 400. 
Sp.  gr. =2-7170,  a  clear  cleavage  crystal  from  Iceland. 

2-7171,  a  clear  cleavage  crystal,  but  of  a  flesh-red 

color,  from  Iberg  in  the  Hartz. 
2-7177,  a  clear  cleavage  crystal,  from  the  same  place. 
2  7179,  a  cleavage  crystal,  from  Rolluf  in  Chemnit*, 

in  the  Erzgcbirge. 
2-7190,  a  clear  crystal,  from  Ahren  in  Tyrol. 
2-7190,  three  clear  cleavage  crystals,  from  Boiza  b 

Siebenbargen. 
2-7203,  cleavage  crystal,  from  a  beautiful  white  Cal- 
careous Spar  from  Moderstolln,  SchemnitXj 

t,  A  variety  analyzed  by  Stromkyek,  from  Icelana,  contained 

Carbonic  acid        -        -        -        -        4370 

Lime  ....        56-15 

Oxide  of  manganese  and  iron         -  015 

ir.  Polymarphout  Carbon-Spar.    Breithaupt. 

P  on  P  =  106®  8'. 

Cleavage  parallel  to  the  primary  rhomboid  very  distinct 
Hardness  =  (scale  of  Breithaupt)  =  0*4.        ^ 
Sp-gr.  =2-7088,  locality  not  known. 

2*7089,  a  cleavage  crystal.    Maxen  at  Dresden. 
2-7100,  a  cleavage  crystal.    Braunsdorf  in  Tharand. 
2-7110,  a  cleavage  crystal,  of  a  pale  wine-yellow  col- 
or, locality  unknown. 
2  7111,  a  cleavage  crystal,  of  a  pale  wine-yellow  col- 
or, from  Derbyshire. 
2*7122,  a  cleavage  crystal,  milk-white  to  blue,  fitom 

Cziklowa  in  the  Bannat. 
2-7126,  a  cleavage  crystal,  white  and  transparent,  firoa 
StanowskiGomi  in  Karczowka. 
The  following  yarieties  probably  belong  to  this  speciM. 
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8p.gr.  ss 2*7061,  milk- white,  translucent  Calctreoua  Spar,  from 

Scbeibenberg  in  the  Erzgebirge. 
2-7084,  milk-white,  from  Krodendorf  in  the  Erzge- 
birge.   Lustre  resinous,  or  oily. 
This  is  the  most  abundant  species  of  the  family ;  and  occurs  in  forma- 
tions of  nearly  every  age.    A  variety  from  Andreasberg,  analyzed  by 
Stkoxkysb.,  affi>rded 

Carbonic  add  ...        43-5e85 

Lime  ...        559802 

^  Oxide  of  manganese  and  iron     -  0-8663 

Water  -        -        -  01000 

▼.  Meroxene  Carbon- Sjpar.    B&szthaupt. 
P  on  P  =1060  11/. 

Cleavage  perfect  parallel  with  the  primary  rhomboid. 
Hardness  (scale  of  Breithattpt)  =^4*0. 
Sp.gr.  s=  2  (»895,  a  fragment  of  a  crystal,  from  Tharaud  in  Dres- 
den. 
2*6903,  cleaved  from  massive  variety,  associated  with 
Natrolite,  from  Mariaberg  in  Aussig,  Bo- 
hemisu 
Most  of  the  zeolilic  druses  from  Iceland  are  sbpposed  to  contain  tliis 
0pecies. 

vi.  HaplotypouB  Carbon- Spar.    Breithaupt. 

P  on  P  =  106^  IS'  4(K'. 

Cleavage,  less  perfect  than  in  the  foregoing  species. 
Hardness  (scale  of  Breithaupt)  =:4'25. 
S/.gr.  =  2-7280,  >  fragments  of  crystals  of  a  wine-yellow  color, ' 
2-7294,  5  from  the  galleries  of  Verlorne  HoflEuung  and 
Neue    Hofinung  Gottes    at   Braunsdorf, 
west  from  Freiberg. 
The  following  Calcareous  Spars  have  a  similar  specific  gravity  and  a 
similar  hardness : 

2-7269,  greyish  white,  in  large  compact  masses  from  Alton  Au- 
gust in  Freiberg. 
2-7260,  translucent,  yellowish  white,  cleavage  masses  inter- 
mingled with  Vitreous  Copper,  from  Sangerhausen, 
.     Thurlngia.  ^ 

2*7272,  smoke-grey,  large  crystals,  from  Neu  GlQck  in  Schnee- 
berg  in  the  Erzgebirge. 
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2-7284,  white  cleavage  crystals,  at  Zaukerode  Dear  Dresden  " 
^•7300,  a  crystal  from  Northumberland. 

™.'"°*'  ""^  "^^  ""'"*"•"  ''•  ^  ImperfecUy  cleavable  to  admit  of 
accurate  measuremeoL 

Tli.  Melinaus  Carbon-Spar.    Brkithatjpt. 
P  oo  P  =  105°  17'. 

Cleavage  perfectly  obtained  parallel  with  the  primary  rhomboid. 
Hardness  (scale  of  Breith aupt)  =  4 . , .  4-25. 
Sp.gr.  =  2-6968,  honey  yellow,  cleavage  crystal,  from  |fea. 

dorf  at  Borna. 
2-6968,  from  Mont  Martre  near  Paris. 
It  is  found  In  grecn-sand  and  in  piftnerkalkstein  in  Saxony.    It  aim 
occurs  at  Cotta  at  Naundorf  in  Borna,  and  again  on  the  lower  portions 

In  filliemii!'        ''^''"' J^  ^™'    ^'''^'''  "'"""  circumstances  at  Dux 

viu.  JHoBtatic  Carban^Spar,    Bheithattpt. 
PonP=l05o  43'. 

Cleavage  parallel  with  primary  rhomboid  perfect. 
Hardness  (scale  of  Breithaupt)  =  4. .  .4.26. 
Sp.gr.  =2  7698.  massive  variety  from  Seegen  Gi>lte8.  Freiberg. 
2-7758,  cleavage  crystals  from  Habacbt,  Freiberg. 
2-7870  common  fibrous  limestone,  from  Adam  Heber 
in  Schneeberg. 

ix.  Plumbo-Caldte,    Turner.    Carbonate  of  Lime  and  Lead. 
P  on  P  =  1040  63'  30". 
Hardness.    It  is  scratched  by  Iceland  Spar. 
Surface  of  crystals-  slightly  rounded. 
Lustre  pearly.     Sp.  gr.  =2  82. 
Massive  and  opake. 

ter^s^mftil'  '''""  T^'^''  ''  "^  '  «'^  ^^«' ''  decrepitates,  and  af. 
eome  Ume  assumes  a  brownish,  or  pale  reddish  tint.    It  con^ts  of 

Carbonate  of  lime    ....        922 

Lead 

7*8 

X.  Prunnerite.    Esmark. 

-Hety  Of  c;b:idL  ?Sorsl^^^  ""  f '^^  ^rn^L 

calcareous  Spar,  has  been  established  into  a  distinct 
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Calcedoni-.     (See  Quartz,) 
CALEDONITE.     Cupreous  Lead-Baryte 
Primary  form.    Right  rhombic  prism.    MonM'=95o 
Secondarj  form.    * 

Fig.  122. 


M  on  M' 

P  on  M  or  M' 

P  on  a2 

P  on  c 

P  on  el  or  eV 

P  on  e2  or  e2' 

PonA 


950  o(yi 
90    00 


108 
126 
J  26 
115 
90 


00 
00 
00 
80 
00 


fMonel 
M  onA 
a2  on  a2' 
a2  on  e2 
c    on  A 
cl  on  cl' 

^2  on  c2' 


144<^  00' 
132  30 


143 
140 
144 
108 
128 


42 
40 
30 
00 
35 


Cleavage,  parallel  to  M  and  T  indistinct,  but  parallel  to 
*  more  obvious.     Fracture  uneven.     Surface  streaked. 
JLustre  resinous. 

Color  deep  verdigris-green ;  inclining  to  mountain^reen, 
Jf  the  co-stals  are  very  delicate.  Streak  greenish-white. 
Iransjucent. 

Rather  brittle.     Hardness  =2-5 ...  3-0.    Sp.gr. =6-4. 


1*  Ana!^9u, 

Sulphate  of  leid 
CutoD^leoriead 
Ctrbonato  of  eopper 

10« 


06-8 

n-8 

11-4 
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Capillary  Pyrites — Carbonate  of  Bismuth. 

2.  lyt  found  along  with  other  ores  of  lead  at  the  Lead  Hills  of  Seol- 
land. 

CiiNNEL  Coal.     (See  Bituminous  Cptd.) 
Caoutchouc  Mimcrali     (See  Bitumen.) 

CAPILLARY  PYRITES.    Capillary  Chlorone- 
Pyrites.  .  •  ^ 

Delicate,  capillary  crystals. 

Lustre  metallic.    Color  brass-yellow,  incliaing  to  bronze- 
yellow  and  steel-^grey. 

1.  Before  the  blow-pipe,  it  melts  into  a  brittle  metallic  globule ;  it  col- 
ors glass  of  borax,  violet-blue.  In  nitric  acid,  it  is  dissolved  widiout 
leaving  a  residue,  forming  a  pale  green  solution. 

2.  Jlnalysia, 
By  Arfwedson. 

Nickel 64-85 

Sulphur 84-26 

3.  It  occurs  at  Johanngeorgenstadt  in  Saxony,  Joachimsthal  in  Bohe- 
mia, St.  Austle  in  Cornwall,  and  in  the  Westerwald,  accompanied  by 
several  species  of  Pyrites,  and  by  Calcareous  Spar. 

Cabbocerine. 

The  composition  of  this  mineral,  as  carbonate  of  cerium,  given 
by  BxRZKLius,  is  all  the  information  we  possess  concerning  it. 

Cabbonate  of  Barttes.     (See  Witherite.) 

CaBBONATE   of   BlSliUTH. 

Earthy. 

Color  grey  and  brown. 

Sp.  gr.3ss4'8. 

1.  Analytis. 

By  McGkeoor. 
Carbonic  acid 

Oxide  of  bismuth 


Oxide  of  iron 
Alumina 
SiUca 
Water 


61-60 
28  80 
210 
7-60 
6-70 
8-60 
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2.  It  was  found  at  St  Agnea  in  Cornwall. 

8.  From  the  inconalatency  of  the  chemical  resalts  obtained  abovfl;  with 
the  known  laws  of  chemical  combination,  it  seems  probable  that  some 
mistake  has  been  committed  in  the  analysis. 

Carboicate  or  Copfeb.    (See  Blue  Malachite  and 

Oreen  Malachite.) 
Carbonate  or  Iron.     (See  Spathic  Iran.) 
Carbonate  of  Lead.     (See  White  head^are.) 
Carbonate  or  Lime.     (See  Calcareous  Spar.) 
Carbonate  or  Lime   and  Magnesia.     (See  Dol<h 

mite.) 

Carbonate  of  Magnesia.     (See  Magnesite,) 
Carbonate  or  Magnesia  and  Iron.      (See  Rhomb 

Spar.) 

Carbonate  or  Manganese.     (See  Diallogite.) 
Carbonate  or  Soda.     (See  JSTatrof^  and  Trona.) 
Carbonate  or  Soda  and  Lime.    {See  Gay-Lusnte.) 
Carbonate  or  Strontian.     (See  Strontianite.) 
Carbonate  of  Zinc.    l^See  Calamine.) 

CARBONIC-ACID.    Aeriform  Carbonic-Acid. 

MoHS. 

Gaseous.    Transparent. 

Sp.  gr.  =1*51961.  BioT  and  Araoo.  Tasie  slightly 
acidulous;  pungent. 

1.  It  extinguishes  burning  bodies  of  all  kinds,  and  Is  incapable  of  sup- 
porting the  respiration  of  animals.  It  reddens  the  Togetable  blues ;  but 
the  original  color  is  restored  by  heating,  or  exposure  to  the  air.  lime 
and  barytic- water,  become  turbid  when  brought  into  contact  with  it ; 
and  it  is  absorbed  by  recently  boiled  water  at  the  common  pressure  and 
tamperature,  in  a  quantity  equal  to  the  volume  of  the  water.  Under  a 
prsssure  of  S6  atmospheres*  carbonic  add  becomes  eouTerted  into  t  li- 
quid. 
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2.  Jtnalysis, 

By  Bmrzxlii/s.         * 
Carbon  .....        27-40 

Oxygen  •        .        •        72*60 

8.  It  ia  found  in  the  largest  quantity  and  highest  degree  of  purity  upon 
the  surface  of  carbonated  springs,  and  in  caves ;  in  which  cases  it  issues 
directly  from  the  earth.    Of  the  most  remaii^able  of  these  sources  of  the 
present  species  in  the  United  States,  are  the  springs  of  Saratoga  and 
Ballstown  near  Albany.     An  ingenious  hypothesis  to  account  for  the  or- 
igin of  the  carbonic  acid  in  these  localities,  and  many  others  of  lees  im- 
portance in  the  vicinity,  has  been  proposed  by  Prof.  Eatoit.    The  rock 
through  which  the  waters  rise  is  an  argiUite,  containing  large  quantities 
of  iron-pyrites  and  carbonate  of  lime.    The  iron-pyrites,  he  conceives,  is 
decomposed  by  water,  the  sulphuric  acid  thus  formed  being  in  contact 
with  the  carbonate  of  lime,  gypsum  is  produced,  and  carbonic  acid  dis- 
engaged ;  which  being  situated  at  great  depths  io  the  earth,  and  conse- 
quently under  great  pressure,  combines  with  water  in  large  proportions; 
and  when  the  waters  thus  charged  issue  from  the  earth,  the  pressure  be- 
ing removed,  they  part  with  their  superabundant  carbonic  acid.    The 
wel)  known  mineral  jiprings  of  Tunbridge  and  Carlsbad  are  remarkable 
for  the  evolution  of  this  acid  gas.    It  issues  from  a  small  cave  in  the  side 
of  a  mountain  near  Naples,  the  floor  of  which,  to  the  depth  of  a  foot  or 
more,  is  covered  with  a  stratum  of  this  noxious  fluid,  into  which,  if  a 
dog  be  introdufed,  he  is  immediately  suffocated.    It  has  hence  been 
called  the  grotto  del  cane.    Another  cave  of  a  similar  character  exists 
in  the  Bados  hegy,  a  porphyry  mountain  in  Transylvania.    Carbonic 
acid  Is  also  emitted  from  certain  marshes,  and  from  the  solfataras.    In  ad- 
dition to  the  foregoing  sources  of  this  species,  it  is  formed  abundantly  by 
the  combustion  of  all  substances  that  contain  carbon,  the  respiration  of 
animals,  and  the  spontaneous  changes  to  which  dead  animal  and  vegeta- 
ble matter  is  subject.    Accordingly,  it  is  always  present  in  the  atmos- 
phere, even  at  the  highest  elevations.    All  kinds  of  spring  and  well- 
water  contain  it  dissolved  in  them,  and  to  the  presence  of  which  they  are 
partly  indebted  for  (heir  agreeable  flavor.    Where  carbonic  add  b  evol- 
ved in  low  situations,  it  is  liable  from  its  gravity  to  accumulate ;  a  cir- 
cumstance which  often  happens  in  deep  mines  and  wells,  in  which  It 
forms  an  atmosphere  known  in  English  by  the  name  of  thoke-damp^  in 
German  by  the  name  of  Sekwadm  or  Swath, 
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Carburetted  Hydrogen — Celestioe. 

4.  Carbonic  acid  ia  applied  to  a  variety  of  purpoaea  In  medidne  aod  the 
arts. 

CARBURETTED  HYDROGEN.  Empyreumatic 
Hydrogen  Gas.     Mous. 

Amorphous.     Transparent.     Expansible. 
Sp.  gr.=0*6707.     Odor  empyreumatic. 

1.  It  burna  with  a  bright  flame,  lometiixiea  tioged  with  blue. 

2.  Analysis, 

Carbon  74^87 

'      Hydrogen 26*13 

8.  It  is  developed  from  marehes  and  stagnant  pools,  and  ia  also  found 
in  volcanic  countries.  Bat  its  greatest  source  is  certain  coal  mines  and 
•alt  springs. 

4.  It  is  particularly  abundant  at  Newcastle  and  Lt^ge,  where  it  is  de- 
nominated fire-damp.  Numerous  localities  of  it  might  be  cited  in  Ohio 
and  New  York ;  the  more  remarkable  of  which,  however,  is  Fredonia* 
40  miles  from  Buffalo,  where  it  was  first  observed  to  bubble  up  from  a 
small  stream ;  but  on  boring  a  hole  1^  inch  in  diameter  through  a  soft  fe- 
tid limestone  rock,  of  no  great  thickness,  the  gas  left  the  stream,  and  was 
discharged  by  this  orifice.  The  brilliancy  of  the  flame  led  to  its  being 
adopted  as  a  means  of  illuminating  the  village.  A  gazometer  collects  SO 
cubic  feet  in  14  hours. 

Cabburet  of  Iron.    (See  Plumbago,) 
Carnelian.     (See  Qtinrjz.) 
Ca^volinite.     (See  JVepAi/inc.) 
CetLanite.     (See  Spinel,) 

CELESTINE.    Prismatoidal   HaNBaryte, 

MoHS. 

Primary   fdrm.    Right  rhombic  prism.     M  on  M^  =b 
1040. 


118 


PHT8I0GRAPBT. 

Celestine. 


Secondary  forms. 

Fig.  128. 


Fig.  124. 


Fig.  126. 


Fig.  J26. 


Fig.  123,  the  primary  with  its  acute  solid  angles  replaced 
by  single  planes,  Pon  o=128°  31^  Fig.  124,  the  same, 
in  which  the  terminal  plane  of  the  primary  is  extinguished. 
0  on  0=102°  58';  o  on  o  over  the  summit=77°  2'.  Fig. 
125,  like  Fig.  124,  but  having  the  obtuse  solid  adgles  re- 
placed by  planes  d;  d  on  d  =  78°  28'.  Fig.  126,  P  on 
d=140O  46/.  M  on  2r=1540  6^ 

Cleavage  parallel  to  the  sides  of  the  primary  form,  high- 
ly perfect ;  that  of  the  ba^es  less  distinct.  Fracture  imper* 
fectly  conchoidaly  uneven. 
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Celestine. 


Lustre  vitreous,  inclioing  to  resinous  ;  sometimes  also,  a 
little  to  pearly  on  the  perfect  faces  of  cleavage.  Color 
white  prevalent,  passing  into  bluish-grey,  sky-blue  and 
smalt-blue.  Also  reddish-white  and  flesh-red.  Transpa- 
rent . . .  translucent. 

Brittle.  Hardness  =  3-0 . . .  3-5.  Sp.  gr.  =  3-858,  a 
white  translucent,  cleavable  variety,  from  the  Tyrol. 

Compound  Farieties.  Imperfect  globular  shapes,  sur- 
face drusy,  composition  columnar.  Plates  more  or  less 
thin  :  surface  rough,  composition  columnar,  thin  and  par- 
allel. Massive  :  composition  either  lamellar  and  aggrega- 
ted into  larger  granular  masses;  or  columnar,  generally 
straight  and  divergent ;  or  granular,  the  individuals  being  of 
various  sizes.  Faces  of  composition  smooth,  rough  or  ir- 
regularly streaked.. 

1.  The  varieties  of  the  present  species  have  been  variously  divided  fa 
the  mioeraloipcal  systems  into  subspecies  and  kinds,  notwithstanding  they 
are  connected  among  theoiselves  by  immediate  transitions.  Tabular 
crystals,  and  lamellar  compound  masses,  were  caiWed  foliated  Celestine; 
others  of  columnar  crystallizations  and  compositions,  prismq/tic  Celestine, 
Among  the  massive  varieties  were  distinguished  radiated  Celestine^  con- 
dBting  of  thin  columnar  compositions,  radiating  from  a  centre ;  fibraut 
Celestine,  comprehending  the  thin  plates,  formed  by  delicate  columnar 
particles  of  composition ;  and  compact  Celestine,  which  ia  a  mechanical 
miztAre  of  Celestine  and  Calcareous  Spar. 

Before  the  blow*pipe,  Celestine  decrepitates  and  melts,  without  per^ 
ceptibly  coloring  the  flame,  into  a  white  friable  enamel.  It  loses  Its 
transparency  on  being  heated,  and  acquires  a  causUc  taste  diflerent  from 
that  of  Heavy  Spar  under  similar  circumstances.  Reduced  to  powder* 
it  phosphoresces  upon  red  hot  iron. 

2.  Analysis. 

By  Klaproth. 

Strootia  ....        56*00 

Sulphuric  add  44  00 
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Celestioe — ^Cerite. 


8.  Celeitioe  is  rarely  found  ia  grey wtcke :  its  usual  localities  are  in 
transition  limestone,  sandstone  and  trap  rocks ;  in  which  it  occurs  in  sin- 
gle kidney-shaped  masses,  in  large  massive  concretions,  and  in  vealcular 
cavities.  Other  deposits  are  in  gypsum  beds,  alternating  with  marl  and 
clay,  and  associated  with  sulphur. 

4.  The  handsomest  prismatic-shaped  crystals,  and  massive  coli^mnar 
varieties,  occur  in  the  Sulphur  mines  of  Sicily ;  also  under  the  same  cir- 
cumstances at  Bex  in  Switzerland,  and  Conil  near  Cadiz  in  Spain.  Tab- 
ular crystals  and  lamellar  compositions  are  found  in  beautiful  varieties  at 
Monte  Viale,  n^ar  Yerona,  and  in  the  Bristol  Channel  in  England.  Fine 
varieties  occur  ia  the  Seiseralpe  in  the  Tyrol.  The  blue  varieties  occur 
in  greywacke  at  Leogangin  Salzburg,  and  at  Meudon,  near  Paris.  The 
blue  columnar  varieties  occur  at  Dornburg  near  Jena.  The  compact  is 
found  in  the  tertiary  of  Montmartre  near  Paris.  Magniiicent  crystalli- 
zations of  Celestioe  of  a  delicate  blue  color  have  been  found  in  the  sec- 
ondary limestone  bordering  on  lake  Erie  :  particularly  at  a  place  called 
Strontian  Island  in  that  lake.  Columnar,  as  well  as  lamellar,  varieties, 
are  found  under  similar  circumstances  at  Lockport  and  Scoharie,  (N.Y.) 

Cereolite.     (See  Kerolite,) 
Cerine.     (See  AUanile,) 

CERITE.    Uncleavable    Eruthrone-Ore . 

Regular  forms  and  cleavage  unknown. 

Lustre  adamantine.  Color  intermediate  between  clove- 
brown  and  cberry-red,  passing  into  grey.  Streak  white. 
Translucent  on  the  edges. 

Brittle.     Hardness  =  6-5.     Sp.  gr.  =i4-912. 

Compound  Varieties,  Massive:  composition  granulari 
individuals  not  distinguishable ;  fracture  uneven  and  splio- 
tery. 

1.  Alone  before  the  blow-pipe,  it  is  infusible;  but  with  borax  forms  an 
orange-yeliow  globule,  which  becomes  paler  on  cooling.  With  soda  it 
does  not  perfectly  dissolve;  but  forms  a  semi* fused,  dark  yellow  mats. 
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a.  JbMUyna, 

By  HiBiNOZB. 

• 

Oxide  of  cerium 

-        4869 

• 

Sllicft 

1800 

Oxide  of  iron 

200 

ft 

Lime 

1-26 

• 

Water  end  carbonic  acid 

9-60 

8.  This  rare  mineral  occurs  in  a  bed  of  gneiss  at  the  copper  mine  of 
Nya  Bastnaes,  near  Riddarhyttan,  Westmoreland,  in  Sweden.  It  is  ac- 
companied by  Bismutbine  and  Mica. 

CHABASIE.    Rhombobedral  EouphoDe-Spar. 

MOHS. 

Primary  form.     Rhomboid.    P  on  P  =  94°  46^ 
Secondary  forms. 

Fig.  129. 


Fig.  127,  the  primary,  having  the  upper  edges  and  the 
lateral  angles- replaced  by  tangent  planes.  P  on  r  =  120° 
5'.  n  on  r=143°  59^  Fig.  128,  the  same,  in  which  the 
edges  between  P  and  r  are  replaced  by  the  planes  x.  x  on 
9f^\12P  32'.  a?  on  j/  (over  the  base)  =96°  4(y.  P  on 
«=1760  30'. 

Cleavage  parallel  to  the  primary  rhomboid,  but  not  dis- 
tioct.  Fracture  uneven.  The  faces  P  are  generally  stri- 
ated parallel  with  the  upper  edges  of  the  rhomboid. 

11 
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Cfaabasie. 


Lustre  vitreous.     Color  white  or  reddish  white :  rarelj 
yellowish  white.      Streak   white.      Semi-transparent  .  • . 

translucent. 

Brittle.     Hardness  =4-0 ...  4-5.  Sp.gr. =2- 100,  cry 8- 

tals  from  Bohemia. 

Compound  Varieties.     Twin-crystals. 

In  this  figure  the  face  of  Fig.  129. 

composition  coincides  with 
the  vertical  axis  :  and  the 
angle  of  revolution  =  80^. 
Fig.  127,  in  place  of  the  pri- 
mary, sometimes  enters  into 
composition  in  the  ^ame  way. 
Massive :  composition  granu- 
lar, of  various  sizes ;  faces  of 
composition  uneven. 

1.  Alone  before  the  blow-pipe,  it  m^lts  into  a  white  blebby  ma«.    It 

is  not  acted  on  by  the  adds. 

2.  Jinalysis. 

By  BxszBLinSy 

from  Gustavusberg. 

SUica         .  60  66 

Alumina    .        .        1790 

Water  .        19  90 

Lime  9'37 

Potash  1-70 

8.  Chabasie  chiefly  occurs  in  the  cavities  of  amygdalddal  rocks.  It 
has  been  found  also  in  seams  between  the  layers  of  gneiss  and  mica- 
slate.  It  is  accompanied  by  Stilbite,  L&umonite,  Calcareous  Spar  and 
Quartz. 

4.  The  largest  and  most  distinct  crystals  are  found  In  Iceland,  the  F%» 
roe  islands,  and  the  vicinity  of  Aussig  in  Bohemia.  Other  localities  are 
Altenberg  near  Oberstein  in  Saxony,  Talisker  in  the  isle  of  Skye,  Glen 
Fary  in  Perthshire  in  the  north  of  Ireland,  and  near  Swan's  creek  in  the 
Basin  of  Mines,  Nova  Scotia.    At  this  last  named  place  It  occiin  of  a 


By  A 

RFWEDSOir, 

from  Fassa. 

48S8 

4907 

1928 

1890 

21-40 

19-78 

8  70 

- 

2-60 

1219  with  soda. 
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Cbabasie.  « 


wine  yellow  or  flesh-red  color,  in  crfsUls  of  rarlout  aize«,  and  often 
highly  modified :  they  exist  in  the  cavities  of  amygdsloidal  rocks,  accom- 
panied by  Analcime,  Calcareous  Spar  and  Heulandite.  In  the  United 
States,  Chabasie  is  occasionally  met  with  in  the  trip  region  of  the  Conp 
necticttt  river ;  also  in  seams  between  the  layers  of  a  mica  slate  rock  at 
Chester,  (Maas.)  and  at  Baltimore,  (Maryland,)  under  idmilar  circam- 
stances.    It  occurs  on  gneiss  with  Stilbite,  at  Hadlyme,  (Ct.) 

Chalkolite;    (See  tlranitt,') 
Chalkoptrit£.     (See  TeUoto  Copper-Ore.) 
Chalkosiderite. 

In  very  thin  tabular  crystals:  stalactitic  and  drusy.  Frac- 
ture fibrous  and  foliated.  Color  green,  mostly  yellowish.  Lus- 
tre pearly.    *<  Half-hard.*'    Sp.  gr.  ==  8-892. 

Chalkosine.     (See  Vitreous  Copper.) 
Chalkotrichitb. 

The  capillary  variety  o{Jted  Capper-ore.  q.  v. 

Chamoisite. 

Massive ;  composition  impalpable,  or  ooUUc 

Color  greenbh-grey. 

Scratched  by  the  point  of  a  kniHs.    Sp.  gr.  a=  8-0 . . .  8*4. 

1.  It  yields  moisture  when  heated  In  a  glass  tube,  at  the  same  time 
Assuming  a  blacker  color,  «and  becoming  more  magnetic.  It  dissolves  in 
the  strong  acids,  leaving  behind  a  portion  of  gelatinised  silica. 

2.  Analy$i9. 

By  BSRTHZXR. 

Silica  ....  14-8 

Alumina  ....  7'8 

Protoxide  of  iron  ....  60-6 

Water  ....  17.4 

In  addition  to  the  above,  it  contains  variable  proportions  of  earbonata 
of  line  and  magneaia. 

8.  It  occurs  in  beds  of  moderate  thickness  In  the  limestone  moontaiii 
of  Chamolson  in  the  Yallais,  France. 

4.  It  is  explored  with  profit  as  an  ore  of  iron. 

9«  The  CbaiBoliite  appean  to  be  an  impure  variety  of  Mignetfe  IroD- 
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Childrenite— Cblorophaeite. 
Childbenite. 

Primary  form.    Right  rhombic  prism.    M  on  M'=s92^  48^. 
Secondary  form. 


Pone  ore"  -  -  1149  W 

Pona  •  •  152    10 

Pon/  -  -  90    00 

f  on  e'  •  -  180    20 


Fi^.  180. 


:4^-7 


Cleavage,  imperfect,  parallel  to  P.    Fracture  uneyen. 
Lustre  vitreous,    inclining  to  resinous.      Color   yellowish 
white,  wine-yellow,  ochre-yellow,  and  pale  yellowish- brown. 
Streak  white.    Translucent 
Hardness  =s  4-5 .. .  50. 

1.  Dr.  WoLi«A8Toir  found  this  mineral  to  be  a  compound  of  phospho- 
ric acid,  alumina,  and  iron. 

2.  It  has  hitherto  been  found  only  in  the  neighborhood  of  Tavistock, 
disposed  in  rough  crystals  and  crystalline  coats  on  Spathic  Iron,  Iron  Py- 
rites and  Quartz,  occasionally  accompanied  by  Fluor. 

8.  Childrenite  approaches  in  several  of  its  properties  the  species  L»- 
zulite,  the  planes  a  a  of  whose  crystals  may  be  considered  as  corres- 
ponding to  M  M  of  Childrenite. 

Chlorite.     (See  T(dc.) 
CniiOROMELAN.     (See  CronsiedUe.) 
Chloropal.     (See  Opal.) 

Chloroph£ite. 

Massive :  in  small  grains,  imbedded  in  basalt  or  trap,  and 
eomethnes  hollow.    Fracture  conchoidal . . .  nearly  earthy. 

Color  pistachio  green,  and  translucent  or  opake ;  but  aoon 
turning  into  brown  and  black  on  being  exposed  to  the  air,  with- 
out losing  its  lustre :  the  same  effect  takes  place  in  a  longer 
time,  to  the  depth  of  an  inch  or  two,  into  the  rock. 

Brittle.    Hardness,  scratched  by  a  quill.    8p.  gr.  &=  2*020. 

1.  Before  the  blow-pipe,  it  remains  nearly  unchanged,  altering  nei- 
ther itt  color  nor  transparency.  Besides  silica,  it  contains  iron  and  a  little 
alumina.    It  occort  in  Scuirmore  cliff  in  the  island  of  Rum,  also  in  FUb- 
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Chrome-Ochre— C  hrom»-Ore . 
Aire  md  Id  Icalutd.    It  hx  baan  foaoA  it  MTeral  pTMM  in  11m  UoIMd 
SMtea,  untng  wUctt  m*j  ba  manlkned  Umw  of  OIU,  (Haaa.)  tad  Sonlh. 
buiy,  (Coon.) 
3.  Il  appeara  to  ba  dccompoaad  Meaotyp*. 

Chondkodite.     (Sea  Brueile.) 

Cbbistiahite.    (See  AnorihUe.) 

Chboiute  ot  Lead.     (See  Bed  Lead-On.) 
CHROME-OCHRE.     Chromic  Lusine-Ore. 

Massive :  composition  impalpable :  earthy  sod  pulveru- 
lent. 

Color  dark  green. 

I.  lofiuibls  balare  ihe  blow-pipa,  but  cbangea  to  a  Ughler  greao. 
Willi  boru,  U  glvof  «  fine  green  color. 

3.  Anab/tit. 
Oxygen       -       -       .       .       .       2B-S> 

Chnma 70-11 

S.  It  aomatlmea  occnra  pure,  but  more  freqaantlj  minted  witb  eerthjr 
MaHara,  as  Id  Ihe  mountaina  of  Ecoucbata,  betweCD  CoDcbea  and  Cren- 
]o(,  Saona  and  Ldire.  AIn  witb  Feldapar  at  Elfdalan  In  DaleeatiU,  and 
In  aerpenline  rocka  to  tbe  Alps  of  Savo;  and  Ptadmont. 

CHROME-ORE.     Cbromaied  Iron-Ore. 
Primary  form.     Regular  octahedroD. 
Secondary  form.  ' 

Fig.  III. 


Robokna,  (Maw  Jencf,)  and  Bars  HlUa,  (HarrlaiuL) 

Cleavage  parallel  with  the  primary  form  rather  ii 
fiact.     Fracture  uneven,  or  imperfectly  coocboidil. 
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Chrome-Ore. 


Lustre  imperfectly  metallic.    Color  between  iron-black 
and  brownish-black.     Streak  brown.    Opake. 
^  Brittle.     Hardness  =  6-5.     Sp.  gr.  =4'498,  a  variety 
from  Stiria. 

Compound  Varittie*.  Massive:  composition  granular, 
the  individuals  being  of  various  sizes,  and  generally  firmly 
connected. 

1.  Alone  before  the  blow-pipe,  it  ie  infurible,  but  acti  upon  the  mag* 
netic  needle  after  Baving  been  exposed  to  the  reducing  flame.  It  is  wHh 
difficulty  wholly  mluble  in  borax,  to  which  flux  it  imparts  a  beautUul 
green  color. 

2.  JSLnahf$%9. 

By  VAtTQu-XLiir.  By  Klap&oth. 

Oxide  of  chrome         -        -        43*00        -  -        ftS'SO 

Protoxide  of  iron        -        -        84*70        •  •        88*00 

Alumina  -        -        20*80        -  -  -      600 

SUica    '  -        -         ;!00        -  -  200 

8.  The  varieties  of  Chrome-Ore  have  been  hitherto  found  only  io 
serpentine,  in  irregular  veins  and  beds,  which  appear  to  be  of  contempo- 
raneous formation  with  the  rock  itself. 

4.  This  species  was  first  found  in  the  department  of  du  Var  in  France, 
where  it  formed  nodules  and  kidney  shaped  masses.  In  Stiria  it  occurs 
in  the  Gulsen  mountain  near  Kraubat,  in  serpentine,  in  very  irregular 
veins.  Other  localities  are,  Portsoy  in  Banfl&hire,  and  at  Buchannan  in 
Stirlingshire,  in  Scotland  ;  in  the  latter  place  imbedded  in  limestone :  at 
Upst  aod  Fetlar  in  the  Shetland  isles,  in  Silesia,  Bohemia  and  the  Ural* 
ian  mountains.  In  the  United  States  a  very  abundant  deposit  exists  at  the 
Bare  Hills  near  Baltimore,  where  it  occurs  in  veins  or  masses  in  serpen- 
tine. The  crystals  are  found  at  the  same  place  in  channels  worn  by 
water  about  the  base  of  the  hill.  At  Hoboken  in  New  Jersey,  it  is  found 
both  massive  and  in  crystals,  imbedded  in  Serpentine  and  Dolomite ;  and 
under  similar  circumstances  at  MUford  and  West  Haven,  (Conn.) 

5.  The  Chrome-Ore  is  highly  valuable  for  extracting  the  oxide  of 
chrome,  which  is  employed  either  alone,  or  in  various  oombinatioDS 
with  the  oxides  of  other  metals,  as  eobalt,  lead,  mercury,  dte,,  both 
fbr  piinting  on  poroelaln,  and  for  painting  in  oil.  It  yields  green,  yellow 
and  red  plgmenta. 
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ChrysoberyL 
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CHRYSOBERYL.    Prismatic  Emerald. 
Primary  form.     Right  rectangular  prism. 
Secondary  forms. 

Fig.  182. 

Fig!  188.  Fig.  134. 


K 


fladdam,  (Codd.) 


SiberlB. 


Fig.  132,  tbe  primary  having  the  terminal  plane  oblite- 
rated by  the  extension  of  the  planes  t,  which  replace  the 
shorter  terminal  edges,  i  on  «  =  120^,  anamarphique  of 
Haut. — ^Fig.  133y  in  addition  to  the  new  planes  if  the  ter- 
minal angles  and  the  lateral  edges  are  replaced,  o  on  s  « 
133^  f9^  H.  o  on  M  =136^  41',  H.  M  on  *  =  1259 
16^ — Fig.  134  is  the  oetovigiiimak  of  Haut.  n  on  o  ss 
1630  63'  H.    T  on  n=126o  8'  H. 

Cleavage  distinct  parallel  to  the  primary  form ;  effected 
with  ease  parallel  to  M,  but  with  difficulty  in  the  direction  of 
T  and  P.  Traces  of  a  diagonal  cleavage.  Fracture  con- 
cboidal.  Surface,  the  vertical  planes  striated  longitudinal- 
ly ;  the  remaining  ones  generally  smooth  and  even. 

Lustre  vitreous.  Color  asparagus-green,  passing  into 
greenish-white,  olive  green,  and  yellowish-grey.  Streak 
white.    Transparent  •••  translucent :  sometimes  exbibidog 
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Cbrfsoberrl. 
a  bluish  opalesceoce  whea viewed  perpendicular  to  the  oar* 
row  lateral  plane  of  the  primary. 

.  H&rdDen=8-5.  Sp.  gr.  =3-754,  a  transparent  variety. 
Compound  Vanetiet.  Twio-crystals :  face  of  compon- 
tion  perpendicular,  axis  of  rerqlutioa  parallel  lo  the  edge 
formed  by  the  meeting  of  planes  i  and  T,  f^.  133  ;  an- 
.gle  of  revolution =60°. 

Fig.  1S6. 

Fig.  IM. 


^ 


In  Fig.  136,  the  crystals  project  beyond  the  face  of  com- 
positioD  only  at  one  extremity;  it  is  rare  to 'find  them  pro- 
jecting at  both  extremities,  although  these  do  sometimes  oc- 
cur at  Greenfield,  (N.Y.)  Occasionally  the  sides  1  are  ao 
deeply  replaced  as  to  convert  the  macte  into  a  triangular 
prism ;  and  when  this  is  the  case,  the  re-entering  angle  at  a  U 
not  visible,  the  composition  being  detected  only  by  the  stris- 
In  Fig.  136,  three  prisms  cross  each  other,  or  the  coropo- 
■ition  is  repeated ;  and  the  prisms  project  at  each,  end  be- 
yond the  faces  of  composiitoo.  Rarely  crystals  are  found, . 
ID  which  they  project  only  at  one  end,  in  which  case  the  . 
form  which  results  is  represented  by  the  upper  half  of  Fig. 
1S6 ;  and  nil]  more  rarely  they  are  found  in  which  ibey 
project  at  neither  extremi^,  when  a  regular  hexagonal  ta- 
ble is  produced. 

1.  It  rtoitliu  anehingad,  If  eipcaed  ilone  or  wlih  Midi  to  tha  heit  of 
|b«  blow-plpa,  only  &•  nirfaes  in  the  Itltar  um  tweomei  dolt.  II  ii 
with  dlffleul^  fiuibl*  with  bonx  and  nit  of  phoaphonH, 


,J 
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Chrysoberyl-^CbrysocoIla.  ^ 


2.  jSnalyna* 

By  BBtBBRT, 

ByTHc 

tiiflONBnd  Mou^ 

fr.  Haddam. 

^    fr.  BraziL 

fr.  Brazil. 

Alumina 

- 

78  60 

68*666 

- 

76-752 

Glueina 

-  . 

16*80 

* 

16000 

17-791 

Silica 

- 

400 

8-999 

0000 

Protoxide  of 

iron 

8-88 

4738 

4-494 

Oxide  of  titanium 

100 

2666 

0000 

Moisture 

«» 

0-40 

0*666 

0-480 

8.  Clirysoberyl  is  found  In  granite  veins  associated  with  Tourmaline, 
Beryl  and  Garnet:  also  in  the  alluvial  deposits  of  rivers,  along  with  other 
species  of  gems. 

4.  It  occurs  in  Brazil  along  witli  Diamond  end  Topaz,  also  in  Ceylon ; 
in  which  places  it  has  been  found  only  in  sand.  The  most  interesting 
deposits  of  this  species  are  in  the  United  States,  at  Haddam,  (Conn.)  and 
Greenfield,  near  Saratoga,  (N.T.)  At  the  former  place  it  is  associated 
with  Garnet,  Beryl,  Automalite  and  Columbite ;  and  at  the  latter  with 
Tourmaline,  Garnet  and  Apatite.  In  both  cases  it  exists  in  granite, 
traversing  gneiss  in  veins. 

CHRYSOCOLLA.     Staphyline   Malachite- 
Haloide. 

Regular  forms  unknown.  Cleavage  none.  Fracture 
conchoidal. 

Color  emerald-green,  pistacbio-green,  asparagus-green, 
passing  into  sky-blue.  If  they  incline  to  brown,  the  mine- 
ral is  impure.  Streak  white,  a  little  shining.  Semi-trans- 
parent • .  •  translucent  on  the  edges. 

Rather  sectile.  Hardness  =  2*0 .  •  •  3*0.  Sp.  gr.  s 
2*031,  a  semi-transparent  variety. 

Compound  Varieties.  Botryoidal,  reniforra  shapes  or 
massive  varieties :  composition  impalpable ;  fracture  more 
or  less  perfectly  conchoidal.  Pseudomorphoses  in  the 
shape  of  Red  Copper-Ore  and  of  Copper-Mica.  Im* 
pure  varieties  are  often  earthy. 
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Chrysocolla. 

1.  Before  the  blow-pipe,  upoo  eliucoel»lt  first  becomes  black ;  and  in 
the  Inner  flame,  red,  without  melting.  With  borax,  it  melts  into  a  green 
glassy  globule,  and  is  partly  reduced,  as  the  metallic  particles  which 
this  globule  contains,  evince.  If  pure  it  is  soluble  in  nitric  add,  with- 
out effervescence,  and  leaves  a  residue  of  lilica. 

2.  Analyns. 

By  Klaproth.     By  JoBir.  By  Bowsw, 

from  N.  Jeraey. 
Copper  .  4000        -        4200  >  ^ 

Oxygen            -  10  00  -          768  5 

Silica               -  2600  -  28*87  -  37-2tM> 

Water              -  17  00  -  17M  -  17000 

Carbonic  acid  700  -          800  -  0000 

Sulphate  of  lime  000  -          1*60  -  .    0*000 

S.  The  natural  repositories  of  Chrysocolla  are  t1u>se  of  other  ores  of 
copper,  where  it  is  found  along  with  them,  and  also  with  Brown  Iron- 
Ore  and  Quartz. 

4.  It  occurs  at  Saalfield  in  Thuriogia,  at  Lauterberg  in  the  Hartz,  at 
flaska  and  Moldawa  in  the  Bannat,  at  Herrengrund  in  Lower  Hungary, 
at  Falkenstein  and  Schwatz  In  the  Tyrol,  in  the  Lizard  district  in  Corn- 
wall ;  in  Norway,  Siberia,  Mexico  and  Chill.  In  the  United  States,  at  a 
copper  mine  in  SommervUle,  (New  Jersey,)  Chrysocolla  is  found  accom- 
panying Red  Copper-Ore,  Native  Copper,  and  Green  Malachite.  In 
Nova  Scotia,  at  the  Basin  of  Mines,  associated  with  other  ores  of  copper, 
and  with  Brown  Iron-Ore. 

Chrysolite.     (See  Olivine.) 
Chrysopbase.     (See  Quartz.) 
Chusite.     (See  Olivine.) 

CiMOLITE. 

A  pearl,  or  reddish  grey  clay,  tender  to  the  feel,  and  falling 

to  pieces  in  water.  It  consists,  according  to  Klaproth,  of 

Silica  ....        68*00 

Alumina  ....        28-00 

Water  1200 

Oxide  of  iron  ....         ^-25 

It  is  not  known  from  the  decomposition  of  what  mineral  it  is  derived. 
It  occurs  at  Argentiera,  (CimoUs,)  an  iiland  in  the  Grecian  Ardiipelago. 
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Cinnabar. 
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CINNABAR.    Peritomous  Melacone^Blende. 

Primary  form.    Rhomboid.    Pon*P'=72°. 
Secondary  form. 


PonP' 
Pon&2 
P.  on  63 
P  on  e 
a  on  61 
a  on  (2 
a  on  63 
a  on  64 
e  on  61 
e  on  63 


71°  48'1 


-  167 

-  152 

-  ,169 

-  127 

-  133 

-  138 

-  146 

-  142 

-  131 


20 
8 
18 
6 
26 
34 
31 
66 
26 


Fig.  187. 


CleaTage  parallel  to  the  primary  form,  highly  perfect. 
Fracture  conchoidal.  Surface  of  the  crystals  horizontally 
gtreaked,  sometimes  very  deeply. 

Lustre  adamantine,  inclining  to  metallic  in  dark  colored 
varieties.  Color  several  shades  of  cochineal-red,  the  dar- 
ker varieties  inclining  to  lead-grey.  Streak  scarlet-red. 
Semi-transparent . . .  translucent  on  the  edges. 

Sectile.  Hardness=i2*0 .  • .  2-6.  -^Sp.  gr.  =^8  098,  the 
cleavage  variety  from  Neurmarktel. 

Compound  Varieties.  Twin-crystals,  like  Fig.  84,  of 
the  compound  varieties  of  Calcareous  Spar.  Rarely  in 
some  indistinct  imitative  shapes.  Massive :  composition 
granular,  of  various  sizes  of  individuals,  generally  small  and 
often  impalpable.  In  the  last  case,  fracture  becomes  une- 
ven, even,  or  flat  conchoidal.  Plates,  superficial  coatings. 
There  is  sometimes  a  tendency  to  thin  columnar  composH 
lion,  the  mass  being  friable,  and  the  color  scarlet  red. 
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Cinnabar. 


1.  The  Sqpatie  Cinnabar  is  a  compound  viriety  of  Cionabar,  whicfa 
If  impure,  and  having  on  that  acoount  a  streak  inclining  to  brown.  The 
dark  red  Cinnabar  includes  the  crystals,  and  those  compound  yarieties 
in  which  the  individuals  are  still  discernible ;  it  is  generally  cochineal- 
red.  The  bright  red  Cinnabar  is  friable,  and  of  a  scarlet-red  color.  The 
compact  Hepatic  Cinnabar  contains  reniform  massive  varieties  of  a  gran- 
ular composition,  consisting  of  impalpable  individuals.  The  slaty  Hepat- 
ic Cinnabar  is  the  same  things  only  interrupted  by  irregularly  strealsad 
smooth  faces,  which  possess  a  slaty  appearance.  These  however  are 
accidental,  not  having  any  relation  to  the  composition  itself.  The  Bitu-' 
minouB  Cinnabar  consists  of  Cinnabar,  intermixed  with  coarse  coal  or 
bituminous  shale. 

Before  the  blow-pipe,  the  pure  varieties  are  easily  volatilized.  It  is 
soluble  in  nitric  acid.    On  being  sublimated,  it  crystallizes  in  columnar 


, 

^     2.  AnalyaiM. 

By  Klaproth. 

Mercury 

84-50 

85-00 

Sulphur 

14-76 

14-25 

8.  Cinnabar  chiefly  occurs  in  beds,  accompanied  by  Native  Mercury, 
Native  Amalgam,  and  sometimes  only  by  Calcareous  Spar  and  Quartz. 
Some  of  its  varieties  have  been  found  in  veins,  where  tbey  occur  along 
with  several  ores  of  iron. 

4.  It  occurs  in  beds  in  gneiss,  at  Richenaw  in  Upper  Carinthia,  and 
at  Hartenstein  in  Saxony ;  also  at  Dumbrawa  in  Transylvania,  in  grey- 
wacke.  It  is  found  included  in  irregular  veins,  situated  in  beds  of  lime- 
stone, at  Harmagor,  Windisch-Ksppel,  and  other  places  in  Carinthia,  but 
particularly  at  Neumarktel  in  Camiola,  the*Pala(inate,  and  Almaden  in 
Spain.  At  Idria,  it  occurs  in  beds  of  bituminous  shale,  with  Bitumen 
and  dark  grey  sandstone,  associated  with  limestone.  Other  localities  are 
Schemnitz,  Cremnitz,  and  Rosenau  in  Hungary,  at  Horzowitz  in  Bohe- 
mia, in  the  Erzberg,  near  Eisenerz  in  Stiria.  The  Hepatic  Cinnabar 
has  been  found  only  at  Idria ;  the  bright-red  Cinnabar  at  Wollsteia  In 
the  Palatinate.  Cinnabar  likewise  abounds  in  Mexico  and  Peru,  in  ChU 
na  and  Japan. 

6.  It  is  used  for  the  extraction  of  mercury ;  if  very  pure,  it  b.employ- 
ed  at  a  pigment  in  its  natural  stete. 
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Clausthalite. 


*CLAUSTHALITE.     Paratomous  Poiypoione- 
Glance* 

Massive :  iDdividuals  granular :  the  larger  ones  having 
one  bright  cleavage  ;  also  in  minute  lamellar  masses. 

Lustre  metallic.     Color  lead-grey,  with  a  tinge  of  blue. 
Streak  dark  grey. 
•  Hardness,  below  Galena.     Sp.  gr.  =6*8. 

1.  Heated  in  a  glass  tube  before  the  blovr-pipe,  the  seleDium  sublimeB 
and  fills  the  upper  part  of  the  tube  with  crystals  of  seleDic  acid.  Upon 
charcoal  it  smokes,  and  tinges  the  flame  of  the  blow-pipe  blue.  Cold  ni- 
tric acid,  after  some  time,  causes  the  mass  to  assume  a  red  color  in  conse- 
quence of  the  separation  of  selenium. 

2.  Analysis. 

By  RosK.  ^y  Strometer. 

Lead  -        72-3        -        -        7098 

Selenium  -        27*7        -        -        2811 

Cobalt  -        000        -        .  0-83 

3.  It  is  found  in  the  eastern  part  of  the  Hartz,  at  several  places  not  far 

apart,  one  of  which  is  Lorenz,  near  Klausthal ;  another  is  near  Zorge, 

in  the  veins  of  iron-ore  which  traverse  the  argtUite ;  and  another  still  is 

near  Tilkerode.    The  mineral  is  contained  in  a  dolomite  or  arg^illite, 

accompanied  by  Malachite  and  Quartz. 

Appendix  to  Seleniuret  of  Lead. 
i.  Selenivuret  of  Lead  with  Seleniuret  of  Cobalt, 

Sp.  gr.  =  7-697.        Found  by  Rose  to  contain 

Lead 68-92 

Cobalt 814 

Selenium 31-42 

Iron  0-45 

Loss  107 

It  if  found  near  Klausthal,  engaged  in  dolomite. 

ii.  Seleniuret  of  Lead  unih  Seleniuret  qf  Copper. 
Sp.  gr.  =  5*0 . . .  7*0.        Analysis  by  Ross. 


Selenium 

29*96 

Iron  with  traces  of  lead 

0*44 

Lead 

59*67 

Iron 

033 

Copper 

7*86 

Undecompoeed  and  loss 

12 

1*74 

1S4 
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ClaustbaKte-— CobaH-Bloom. 


Another  muple  gave. 

• 

Selenium 

. 

8496 

Copper 

- 

15-45 

Lead 

. 

47-48 

Silver 

a                  •                 a 

1-29 

Oxide  of  lead  and  Iron  .        -        - 

2-06 

From  Tilkerode,  in  veins  of  dolomite  with  Malachite. 

iii.  Seleniuret  qf  Lead  and  Mercury. 

Sp.  gr.  =  7-8. 

. 

Selenium 

- 

24-»7 

Lead 

a                      K                       • 

55-84 

Mercury 

. 

16-94 

Lon 

- 

2-25 

It  gives  when  heated 

in  an  open  tube  a  yel 

low  sublimate  of  the 

seleniate  of  mercury. 

It  is  found  at  the  mine 

Tilkerode,  engaged  in  dolomite. 

Cleayelandite.     (See  Albite.) 
COBALT-BLOOM.     Diatomous  Cobalt-Mica. 

Primary  form.     Right  oblique-angled  prism.     M  on  T 
=  1240  61'. 
'  Secoodary  form. 

Fig.  138. 


r 

The  greater  terminal  edges  are  replaced  by  single 
planes,  and  the  lateral  edges  by  two  planes,  k  ouk=^ 
130^  l(y.    #  on  «  =  940  12^     I  on  l^UQ^  23^ 
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Cohalt-Blooni. 


Cleavage,  parallel  to  P  perfect :  that  parallel  with  M 
aod  T  scarcely  visible.  Suiface,  P  and  T  streaked  ver- 
tically. 

Lustre  upon  P  pearly,  particularly  if  produced  by  cleav- 
age. The  rest  of  the  faces  possess  adamaniine  lustre  iu- 
clining  to  vitreous. 

Color,  crimson-red,  cochineal-red,  peach  blossom-red, 
sometimes  pearl-grey  or  greenish  grey.  The  red  tints  of 
the  former,  by  transmitted  light,  incline  much  more  to  blue 
if  seen  in  a  direction  perpendicular  to  P.  Streak  corres- 
ponding to  the  color,  though  a  little  paler.  If  the  mineral 
be  crushed  into  powder  in  a  dry  state,  this  powder  pos- 
sesses a  deep  lavender-blue  tinge,  which  is  not  the  case  if 
the  powder  be  comminuted  in  water.  Transparent  to  trans- 
lucent on  the  edges.  Crystals  are  least  transparent  in  a  di- 
rection perpendicular  to  P. 

Sectile ;  thin  laminae  are  flexible  in  one  direction.  Hard- 
nesses 1*5  ...  2*0 ;  the  lowest  degrees  are  upon  P.  Sp.  gr. 
=2*948,  a  red  crystallized  variety  from  Scfaneeberg. 

Compound  Varieties.  Implanted  globular  and  reniform 
shapes ;  surface  drusy ;  composition  more  or  less  perfectly 
columnar  of  various  sizes  of  individuals,  faces  of  composi* 
tion  either  smooth  or  rough.  Massive,  composition  colum- 
nar, often  stellularly  divergent,  and  aggregated  in  a  second 
granular  composition,  faces  of  composition  rough.  Some- 
times in  a  state  of  powder,  as  a  coating  upon  other  mine- 
rals. 

I.  Alone,  before  the  blow-pipe,  it  asrames  a  darker  hue.  Upon  char- 
coal* It  emits  copious  arsenical  fumes,  and  melts  in  the  inner  flame,  into 
A  bead  of  arseniuret  of  cobalt.  With  borax  and  other  fluies,  it  yields  a 
fine  blue  colored  salt 


1S6 
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Cobalt-Bloom — Cobaliioe. 


2.  Analyau, 

By  BVCHOI.K. 

Oxide  of  cobalt     ....        89*00 

Araenic  acid         ....        87*00 

Water  ....       2200 

8.  Cobalt-bloom  occurs  In  yeina*  traveraing  rocks  of  varioas  ages,  aod 
also  in  beds.  It  is  accompanied  by  Copper  Nickel,  Smaltine,  Natire 
Bismuth,  Malachite,  Quartz  and  Calcareous  Spar. 

4.  The  principal  localities  of  this  species  are  Schneeberg  and  Anna- 
berg  in  Saxony,  and  Flatten  in  Bohemia,  where  it  occurs  in  ▼elns  in 
primitive  rocks ;  S^alfeld  in  ThurSngia,  Riegelsdorf  and  Bieber  in  Hes- 
sia,  where  it  is  found  in  veins  in  secondary  mountains.  Other  localities 
are  WOrtemberg  in  Prussia,  Tyrol,  Norway,  Sweden,  Cornwall  and 
Scotland. 

6.  When  in  sufficient  quantity,  it  is  employed  in  the  manufacture  of 
smalt. 

COBALTINE.     Hexabedral   Eruthleucone- 
Pyrites. 

Primary  form.     Cube. 

Secondary  forms. 

1 .  Cube  with  its  angles  replaced  by  tangent  planes. 

2.  Regular  octahedron. 

3.  Regular  octahedron  with  its  solid  angles  replaced  by 
tangent  planes. 


Fig.  140. 


Fig.  141. 
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Cobaltine. 
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Fig.  142. 


Differing  from  fig.  139  by  the  re- 
duction of  the  irregularly  six-sided 
planes  kj  to  small  triangles. 


Fig.  143. 
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16 

00 

P. 
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52 

00 

P. 

30 

00 

00 

P. 

26 

5 

30 

H. 

46 

17 

00 

P. 

27 

00 

00 

P. 

52 

11 

00 

H. 

P  on  P'  or  P'      .         .         .  90^  00'  OO''  OO'''  H. 

a  on  a'  or  a"         •         .         .  109 

For  P^'ona       .  .  125 

PonAl,  FonAl',  orP"oni2''  166 

P on  A2,  P' on  A2',  or  P"  on  A2"  J 63 

a  or  a'  on  £2         •         .         .  140 

a  on  ft  ...  163 

*2'onite'  .         .         .  126 

The  above  crystale,  all  from  Tonaberg,  (Sweden.) 

Cleavage  parallel  with  faces  of  the  cube,  perfect.  Frac- 
ture imperfectly  eoncboidal,  uneven.  Surface,  tbe  faces  of 
the  cube  streaked  in  three  directions  perpeadicular  to  each 
other.    Tbe  remaining  faces  smooth. 

Lustre  netallic.  Color  ailver-white,  laeliaiog  to  Md« 
Streak  greyi^black. 

12* 
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CobaltiDO— Cobalt  Vitriol. 

Brittle.     Hardness  =  5-5.     Sp.  gr.  =  6-298. 
Compound  Varietie*.    Massive  :  composition  granular, 
generally  small,  but  easily  discernible. 

1.  Before  the  blow-pipe,  upon  charcoal,  it  gives  a  large  quantity  of 
anenical  fumes,  and  melts  only,  after  having  been  roasted.  It  imparts  a 
blue  color  to  borax  and  other  fluxes.  It  affords  a  pink  solution  with  ni- 
tric acid,  leaving  a  white  residue,  which  is  itself  dissolved  on  further 
digestion. 

2.  Analysis, 

ByKLAPROTH,      ByTASSAERT,     ByST&OKXTKB, 


fr. 

Tunaberg. 

fr. 

Tuuaberg. 

fr.  Modum. 

Cobalt 

• 

44  00 

• 

8600 

8310 

Arsenic 

• 

65  60 

• 

4900 

43-46 

Iron 

• 

000 

■ 

6-66 

8-23 

Sulphur 

• 

0-60 

■ 

6-60 

2008 

8.  It  occurs  in  beds  in  primitive  rocks,  and  in  vein?.  It  is  accompa- 
nied chiefly  by  Iron  Pyrites,  Mispickel,  and  Copper  Pyrites;  in  beds, 
it  is  also  associated  with  Magnetic  Iron-Ore,  Pyroxene,  Hornblende, 
and  Feldspar ;  in  veins  it  is  sometimes  found  with  limestone  and  Heavy- 
Spar.    The  crystals  found  in  beds  are  terminated  on  all  sides. 

4.  This  species  occurs  in  the  parish  of  Modum  in  Norway,  at  Tuna- 
berg  Id  SQderroanland  in  Sweden,  at  Querbach  in  Silesia,  and  Bottallack 
near  St.  Just  in  Cornwall. 

6.  It  is  a  valuable  ore  of  cobalt,  which  metal  is  employed  fbr  painting 
in  porcelain  and  the  manufacture  of  smalt 

COBALT  VITRIOL.    Staphyline  Vitriol-Salt. 

Stalactltic  and  coralloidal  shapes :  composition  columnar, 
in  most  cases  impalpable.     Friable. 

Lustre  vitreous  :  in  very  thin  columnar  compositions,  it 
becomes  pearly.  Color  flesh-red  and  rose-red  • . .  reddish 
white.     Semi-transparent  • .  ^translucent. 

Taste  astringent. 

1.  It  comoiunicatea  to  borax  a  blue  color;  and  if  soluble  in  water. 


Cobalt  Viiriol — Colutnbile. 


By  KOFP. 
OiidaofooBilt 

ten 

Sulphuric  «id               .        . 

10-74 

W»t.r                            .        . 

41-BS 

».  It  dec 

ura  in  the  nlbbbh  of  old  miDM  it  Biebcr  In  the  DeigfaborluMd 

of  HllMU. 

CoccoLiTE.     (See  Pyroxene.) 

-  CoLLTBITE. 

Hualve :  compositian  impilp&ble.     Color  wbiu.    More  or 
BeM   truulueent.      Fracture  CDncboldal,   with  reslno-vllreoua 
luitra.     Eailty  impreaaed  by  the  n><l,  and  ■biaing  when  cut 
with  the  kaife.    Adheres  strongly  (o  the  toD|;ue. 
1.  Inrusible  before  the  blow-pipe,  affording  water  by  calriDttion,  and 
It  (be  aame  time  becoming  pulveruleaL    Forma  ajelly  in  the  adda. 
2,  AaatytU. 
By  Klaproth,  By  BEnTHiEn, 

Irom  Chemnitz.  from  Eaquera. 

Silica  .        .        .        14-0        ...        150 


8.  It  occurs  in  narrow  aearoi  in  porphyry  aX  Schcmnid,  In  ihc 
tnlnea  of  Eaquera  In  the  Pyreneea,  and  al  Weisienretain  Ssiooy. 

CoLOPRONiTE.     (See  Garnet.) 
COLUMBITE.     Pyramidal   Baryie-Ore. 
Primary  form.     Right  rectangular  prism. 
Secondary  form. 
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Fig.  144. 
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Cleavage  parallel  with  M  aod  T  rather  distinct,  espe* 
cially  that  of  M :  the  cleavage  parallel  with  P  less  obvious. 
Fracture  imperfectly  conchoidal,  uneveiK  Surface,  M  and 
T  vertically  streaked. 

Lustre  imperfectly  metallic.  Color  greyish  and  brown- 
ish-black. Streak  dark  brownish-black,  on  the  file  a  little 
shining.     Opake. 

Brittle.     Hardness  =  6'0.     Sp.  gr.  =6'038. 

Compound  Varieties,     Massive:  composition  granular. 

1.  Upon  charcoal,  it  suffers  do  change  before  the  blow-pipe,  but  it 
melts  with  borax,  and  is  partly  soluble  in  heated  sulphuric  acid. 

2.  Analysis. 
By  Bbszblids.  By  Vogbu  By  Borxowskt, 


fr.  Kimito. 

fr.  Pinbo. 

fr.Brodbo. 

fr. 

Bodenmaia. 

r 

Columbic  acid                 83*2 

66-99 

68-22 

1 
75-00 

1 

7500 

Tungstic  acid                   0  0 

0  00 

6-19 

0-00 

000 

Protoxide  of  iron               7-2 

706 

"   8  60 

17-60 

2000 

Protoxide  of  manganese  7-4 

7-44 

662 

1-09 

400 

Oxide  of  tin                      0*6 

16-75 

8-26 

100 

o-5a 

Lime                              a  trace. 

2-40 

1-19 

0-00 

000 

The  Columbite  of  Chesterfield,  (Mass.)  consists  of  the  oxides  of  co- 
lumbium,  tin,  iron  and  manganese,  with  a  trace  of  lime. 

8.  Columbite  occurs  in  granite  veins,  usually  attended  by  Beryl. 

4.  It  is  found  at  Bodenmais  in  Bavaria,  associated  with  Beryl  and 
Uranite,  where  it  exists  in  very  distinct  crystals.  Also  at  Finbo  and 
Brodbo  near  Fahlun  in  Sweden,  with  Topaz,  Albite,  and  Quartz.  It 
has  been  met  with  at  several  other  places  in  Sweden  and  Finland, 

Columbite  was  first  discovered  near  New  London,  (Conn.)  and  the 
specimens  sent  by  Gov.  Wlnthrop  to  Sir  Hans  Sloane.  The  original  lo- 
cality hai  never  since  been  re-discovered ;  but  the  mineral  was  subee* 
qnently  found  at  Haddam  in  the  well  known  Chrysoberyl  deposit,  which 
place  still  afibrds  fine  specimens  of  it,  though  in  very  limited  cinantity. 
More  distinct  crystalst  and  of  greater  magnitude,  come  from  Chester^ 
fitid,  (Mass.)  where  it  exists  along  with  variously  colored  Tourmalinee 
and  Beryl  in  gnoite.    The  meet  perf^t  crystals,  ae  well  as'  the  leiywt 
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of  this  f  peelM  which  the  United  States  have  afibrded,  have  been  found 
atAeworth,  (New  Hampahire,)  but  the  locality  appears  to  be  eshauated. 

Appbitdix  to  Columbitb. 

Brown  Tantalite  qfKimUo,    Bxazbliui. 

Sp.  gr.  =s:7'9.    Powder  cinnamoD- brown. 

When  heated  with  borax,  in  a  very  fine  powder,  it  is  with  dif- 
ficulty dissolved.  The  glass  does  not  possess  the  color  of  the  ox- 
ides of  iron,  except  a  dark  green  color,  which  exists  only  during 
the  experiment.  With  salt  of  phosphorus,  it  is  readily  dissolved. 
It  becomes  minutely  divided  with  soda,  but  does  not  dissolve,  giv- 
ing in  the  reduction  flame  a  little  tin,  and  upon  platina-foil  the  re- 
action of  manganese. 

2.  Andlyns. 

By  BxBZKiiivs. 
Columbic  acid  82*56 

Protoxide  of  iron  .  14 '41 

Protoxide  of  manganese  1*79 

Oxide  of  tin  0-66 

SiUca  .  0*72 

It  is  probable  that  future  researcl^es  may  render  it  necessary  to  divide 

the  species  Columbite,  but  at  present  our  knowledge  of  the  properties  of 

its  varieties  do  not  justify  the  procedure. 

COMMON   SALT/  Hexahedral   Rock-Salt. 

MoHS. 

Primary  form.     Cube. 
Secondary  forms. 

Fig.  145. 

1. 


K^:^ 


3.  Octahedron. 

Cleavage,  parallel  with  the  cube,  perfect ;  rarely  also 
the  crystals  cleave  parallel  with  the  diagonals  of  this  form. 
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CommoD  Salt. 


Fracture  coocbotdal.     Surface  generally  smootb. 

Lustre  vitreous,  somewhat  inclining  to  resinous.  Color 
generally  white,  passing  into  yellow,  flesh-red  and  ash-grey. 
Sometimes  beautifully  violet,  berlin  or  azure-blue.  Streak 
white.  If  scratched  with  the  nail,  it  does  not  yield  any 
powder,  but  receives  an  impression,  and  becomes  a  little 
shining.     Transparent . . .  translucent. 

Rather  brittle.  Hardness  =  2*0.  Sp.  gr.  =  2-257,  a 
yellowish-wbite  transparent  variety.     Taste  saline. 

Compound  Varieties.  Dentiform  and  some  other  imi- 
tative shapes,  rare.  Commonly  massive.  Composition 
granular  or  columnar,  the  latter  in  most  cases  parallel, 
sometimes  curved.  Size  of  the  component  individuals  va- 
rious.    Faces  of  composition  rough. 

1.  Several  Tarieties  in  the  geological  relations,  and  acme  difierencea  in 
fhe  chemical  composition,  have  gi^en  rise  to  the  subdivision  of  Common 
Salt  into  subspecies  in  the  older  books.  Thus  the  varieties  found  in  beds 
have  been  called  Rock-salt;  such  as  are  found  at  the  bottom  of  salt 
lakes,  or  on  their,  shores,  Sea-nalt ;  and  the  &rmer  again  have  been  di- 
vided  into  foliated  and  fibrotu  Rock-salt,  according  to  their  granular  or 
columnar  mode  of  composition. 

Common  salt  is  very  easily  soluble  In  water.  It  remains  unaltered,  if 
exposed  to  the  dry  atmosphere,  and  decrepitates  upon  glowing  charcoal, 
or  before  the  blow -pipe.  It  crystallizes,  both  from  solutions  in  water, 
and  from  fusion.  It  undergoes  a  remarkable  change  if  exposed  to  a 
moist  atmosphere,  in  consequence  of  the  absorption  of  water.  The  solu- 
tion  of  a  mass  of  a  cubical  shape  begins  regularly  at  its  edges,  and  trans- 
forms the  cube  first  into  a  cube  with  its  edges  bevelled,  and  finally  into 
the  icositetrahedron  with  triangular  faces,  (fig.  124.  Part  I.)  In  the  lat- 
ter form,  the  mass  of  the  salt  diminishes  in  size,  till  at  lust  it  is  entirely 
disaolved.  2.  JlnalytU, 

By  Hknry.     [Roek-saU  variety.] 
Muriate  of  soda  988  2ft 


Sulphate  of  lime 
Muriate  of  magnesia 

Muriate  of  line 

Undiasolved  matter 


650 
0*19 

0*06 
10*00 
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8.  Common  rait  occurs  chiefly  ia  beds,  lome  of  which  are  of  cooaide- 
rtble  dimensidhfl,  though  commonly  of 'an  irregular  form,  and  is  met 
with  in  secondary  rocks,  accompanied  by  gypsum,  sandstone  and  clay. 
It  is  Ulcewise  found  at  the  bottom  and  in  the  vicinity  of  salt  lakes,  in  the 
waters  of  which  it  is  dissolved.  It  is  contained  in  the  waters  of  salt 
springs  J  of  several  mineral  wells,  and  of  the  sea,  though  in  variable  quan- 
tities. It  occurs  upon  certain  varieties  ol  lava,  and  in  some  volcanic 
lakes.  ^  ' 

4.  In  the  solid  state,  it  exists  in  large  quantity  in  Poland,  Hun'gary, 
Transylvania,  Moldavia,  and  Walachia,  in  Stiria,  Upper  Austria,  Salz- 
burg, the  Tyrol,  Bavaria,  Wartemberg  and  Switzerland  ;  also  in  Eng- 
land and  Spain,  and  numerous  other  countries  in  and  out  of  Europe.  Id 
several  of  these  countries,  and  also  in  several  of  the  United  States,  Com- 
mon Salt  exists  abundantly  in  salt  springs,  from  which  It  may  be  obtain- 
ed by  means  of  evaporation.  The  variety  sea-salt  is  found  in  the  Cri- 
mea, in  the  deserts  of  the  Caspian  Sea,  in  Egypt,  and  in  several  places 
in  Southern  Africa  and  America. 

6.  The  employment  of  common  salt  for  culinary  purposes,  in  difibr- 
ent  arts  and  manufactures,  is  too  familiar  to  need  enumeration. 

COMPTONITE.    Vesuvian   Kouphone-Spar. 
Primary  form.     Right  rectangular  prism. 
Secondary  form. 

M  on  T      -      9(P  (Xy 


•  T  on  c'  -  93  00 
c  on  c'  -  107  06 
Mond'      -  135  35 


Fig.  147. 


»  Phillips* 


M 


Cleavage  parallel  to  T  and  M,  the  first  a  little  more  dis- 
tinct ;  also  parallel  to  the  diagonal.  Fracture  small  con- 
cboidal,  uneven.  Surface  d  striated  parallel  to  the  edges 
of  combination  with  M  and  T.  The  remaining  faces 
smooth. 
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ComptOQite. 


Lustre  vitreous.  -   Color  white.     Streak  white.    Traoa* 
parent . . .  semi-transparent. 
Hardness  =5*0 ...  5*5. 

1.  Before  th«  blow-pipe  it  g^vea  off  water,  {ntumescei  a  little,  and  be- 
comes opake;  then  it  melia  imperfectly  into  a  vesicular  glaaa.  The 
globule  obtained  with  borax  is  transparent,  but  vesicular ;  that  obtained 
with  salts  of  phosphorus  contains  a  skeleton  of  silicsi  and  becomes  opake 
on  cooling.  With  a  little  soda,  it  melts  imperfectly  ;  but  with  a  larger 
quantity,  it  becomes  infusible.  The  glass,  with  solution  of  cobalt.  Is 
dirty  bluish-grey.  It  forms  a  gelatine  when  exposed  in  the  state  of  pow- 
der to  the  action  of  nitric  acid. 

2.  It  occurs  in  the  cavities  of  an  amygdaloidal  rock,  along  with  Har- 
motome,  at  Mount  Vesuvius. 

CONDURRITE. 

Massive :  composition  columnar,  dividing  into  irregular  por- 
tions like  starch.    Fracture  flat  conchoidal. 

Lustre  metallic.  Color  brownish -black.  Sometimes  htghly 
polished,  with  a  tinge  of  blue.     In  powder,  soot  black. 

Hardness,  does  not  scratch  glass  ;  is  brittle,  but  yields  to  the 
knife,  leaving  a  polished  metallic-looking  surface  nearly  of  a  lead- 
grey  color; 

1.  A  fragment  placed  on  a  red-hot  coal,  affords  a  copious  white  vapor, 
leaving  behind  a  metallic  substance,  in  a  semi-fluid  state  of  a  yellowish 
color.    It  dissolves  entirely  in  nitric  acid. 

2.  Analysis. 

By  Faradat. 
Water  ...        8-98 

Arsenious  acid  26*944 

r  Copper  .      60*498 

Alloy  of  <  Sulphur  8*064 

C  Arsenic  .        1*S04 

Iron              •  ...    a  trace. 

It  is  probably  a  mechanical  mixture  of  metallic  arsenic,  arseniate  of 
copper,  oxide  of  copper,  and  a  little  Copper  Pyrites,  one  or  more  of  these 
iubstances  being  in  combination  with  water.  Should  this  suggestion 
prove  correct,  it  will  not  deserve  to  be  ranked  among  the  species  of 
mineralogy. 
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_  M 

8.  It  WM  discoyerad  in  the  Condurrow  mine  at  Cornwall. 

CoNiTE.     (See  Dolomite.) 
COPPERAS.     Hemi-Prismatic  Vitriol-Salt. 

MoHS. 

Primary  form.  Oblique  rhombic  prism.  M  on  M^= 
Q20  20'.     P  on  M  or  M'=99o  2Cy. 

Secondary  forms.  The  primary  is  almost  invariably  af- 
fected by  slight  replacements  of  the  acute  and  obtuse  solid 
angles,  as  well  as  of  the  acute  and  obtuse  terminal  edges. 
More  rarely  the  lateral  edges  are  removed  also. 

Fig.  148. 


Cleavage,  parallel  to  P  perfect ;.  that  parallel  to  M  less 
perfect.     Fracture  conchoidal.    Surface  generally  smooth. 

Lustre  vitreous.  Color,  several  shades  of  green,  pass- 
ing into  white.  Streak  white.  Semi-transparent . . .  trans- 
lucent. A  faint  bluish  opalescence  sometimes  observable 
parallel  to  the  faces  M . 

Rather  brittle.  Hardness  =2*0.  Sp.  gr.  =»  1-832  of  a 
variety  containing  about  O'l  of  sulphate  of  copper.  Taste 
sweetish  astringent  and  metallic. 

13 
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Compound  Varieties.  Stalactitic,  botryoidal,  reDiform : 
composition  columnar ;  if  the  particles  become  very  thin, 
the  lustre  approaches  to  pearly.  Massive;  con^position 
granular.    Pulverulent. 

1.  Before  the  blow-pipe  it  becomes  magnetic,  aod  colors  gl«w  of  bo- 
rax, green.  It  is  easily  soluble  in  water,  and  the  solution  becomes  black 
on  being  mixed  wiUi  tincture  of  galls.  If  exposed  to  Uie  (^n.air,  U 
soon  becomes  coyered  with  a  yellow  powder,  which  is  persulphate  of 
iron. 

2.  jinalysia. 

By  BcRZELius. 

Oxide  of  iron  ....  26*7 

Sulphuric  acid         ....  28*9 

Water  ....  45-4 

8.  In  most  cases,  the  present  species  is  produced  by  the  decomposition 
of  other  minerals,  particularly  of  Iron  Pyrites  and  White  Iron  Pjn^tes; 
and  it  Is  therefore  commonly  found  in  such  places,  in  which  artificial 
heaps,  constructed  for  that  purpose,  mines,  or  other  circumstances 
brought  about  by  art,  have  given  occasion  to  its  formation.  It  is  -also 
found  dissolved  in  the  waters  of  several  mines. 

4.  It  occurs  in  the  Rammelsberg  near  Goslar  in  the  Hartz,  at  Schwar- 
zenberg  in  Saxony,  in  several  mines  in  Schemnitz  in  Hungary ;  also  in 
Sweden,  in  Spain,  in  different  coal  mines  in  England  \  at  Hurlet  in  Ren- 
frewshire in  Scotland.  In  the  United  States,  numerous  localities  of 
Copperas  have  been  discovered,  especially  in  New  England,  in  which 
section  of  the  country  it  exists  in  the  form  of  crusts  upon  the  surfaces  of 
those  mica-slate  rocks,  which  happen  to  abound  in  Iron  Pyrites. 

jL  Both  the  natural  and  the  artificial  Copperas  are  used  in  dyeing,  in 
making  ink  and  Prussian  blue,  and  also  for  producing  sulphuric  acid; 
the  residue  from  the  distillation  being  red  oxide  of  iron,  is  employed  as  a 
color,  and  for  a  polishing  substance. 

COPPER  MICA.    Rhombohedral   Euchlore- 
Mica.    MoHs. 

Primal'j'  form.    Rhomboid.    P  on  Pa:69^  3C. 
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Co|>per  Mica. 


Secondary  form. 

The  annexed  6gure  is  the  pri-  Fig.  I4g. 

jnary,  having  the  summiis  repla- 
ced by  single  planes.  ^iji^^comwair 

Cleavage,. parallel  with  P,  or  the  primary,  only  in  traces; 
but  parallel  with  o,  with  great  ease.  Surface,  o  smooth, 
sometimes  striated  in  triangular  directions.  P  often  a  little 
uneven. 

Lustre  pearly  upon  o,  both  as  faces  of  cleavage,.and  as 
■faces  of  crystallization.  The  faces  P  possess  a  lustre  in* 
termediate  between  vitreous  and  adamantine.  Color,  em- 
erald-green and  grass-green.  Streak  emerald-green  to 
apple-green,  rather  paler  than  the  color.  Transparent  • .  • 
translucent. 

Sectile*     Hardness  =2*0.     Sp.  gr.  =  2*5488. 

C(mpound  Varieties.  Massive :  composition  granular 
of  various  sizes  of  individuals }  faces  of  composition  uneven 
and  rough. 

1.  Before  the  blow-pipe,  it  loeee  boUi  color  .and  transparency,  emits 
fumes  of  arsenic,  and  is  changed  into  a  friable  scoria,  containing  som* 
wliite  metallic  globules.  With  borax  it  yields  a  green  globule,  and  is 
partly  reduced.    In  nitric  add,  it  Is  soluble  without  eflferrefcence. 

2.  Analy$%»* 
By  Chxnsyix. 
*    Oxide  of  copper  49*00 

Arsenic  acid  * .        .  14-00  ^ 

Water  ...        8500 

a.  The  present  species  occurs  in  copper  ?eins,  along  with  various 
other  ores  of  copper,  particularly  with  the  Liroeonlte,  and  with  Biowb 
'Iroo-Ore  and  Quarts. 

4.  It  is  found  only  in  some  of  tho  copper  mines  near  Redruth  in  Corn- 
wall ;  and  in  minute  crystals  at  Herrengrund  in  Hungary. 


148  PHTSIOOBAPHT. 

Copper  Nickel. 


COPPER  NICKEL.    Cupreous  Eruthleucone* 

Pyrites. 

Massive  :  composition  granular,  individuals  being  sroaU, 
jnd  strongly  connected  :  reniform,  composition  columnari 
generally  impalpable.     Fracture  uneven. 

Lustre  metallic.  Color  copper-red.  Streak  pale  brown- 
ish-black. 

Brittle.     Hardness  =5-0 . . .  6'5.     Sp.  gr.  =7*665. 

1.  Before  the  blovtr-pipe,  it  melts  upon  charcoal,  and  emits  an  arsen- 
ical smell.  The  remaioiag  metallic  bead  is  white,  and  britUe.  In  ni- 
tric acid,  it  soon  becomes  covered  with  a  green  coating.  It  is  soluble  io 
nitro-murlatic  acid. 

2.  Analy$ig, 
By  Pfaff. 

Nickel                     44-206  (with  a  little  cobalt)        .  48-96 

Arsenic                   64-726            ....  46*42 

Iron                .          0-837            .                         .  0-34 

Lead                        0  3^           ....  0-S6 

Sulphur                    0-401            ....  0-80 

3.  The  Copper  Nickel  chiefly  occurs  in  veins  in  various  classes  of 
rocks,  occasionally  occurring  in  them  as  beds.  It  is  almost  always  ac- 
companied by  Smaltine ;  sometimes  also  by  ores  of  silver  and  lead,  and 
often  invested  by  Nickel-ochre. 

4.  The  present  species  is  found  in  veins  at  Schneeberg,  Annaberg, 
Marie nbcrg,  Freiberg,  Gersdorf  and  other  places  in  Saxony;  at  Joach- 
imsthal  in  Bohemia ;  at  Saalfeld  in  Thuringia ;  at  Riegelsdorf  in  Hes- 
sia ;  in  the  Hartz  and  Black  Forest ;  also  at  Allemont  in  Dauphiny,  and 
in  several  of  the  mines  of  Cornwall.  In  beds,  it  occurs  at  Schladming 
in  Upper  Stiria,  and  in  the  neighborhood  of  Orawitza,  in  the  Bannat.  It^ 
occurs  in  the  United  States  at  Chatham  in  Connectictit,  accompanied  by 
Smaltine  in  gneiss. 

5.  DoEBERiBixiR  has  observed  that  the  metallic  alloy,  consisting 
chiefly  of  arsenic  and  nickel,  which  is  obtained  from  the  process  of  fab* 
ricating  smalt,  often  crystallizes  in  four-sided  tabular  crystals,  and  is  la 
every  respect  similar  to  Copper  Nickel. 
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Corneous  Lead — CoruDdum. 

CORNEOUS  LEAD.    Kerasine  Lead-Baryte. 

Primary  form.     Right  square  prism. 

Secoudary.  form.  The  primary  form  having  its  lateral 
and  terminal  edges  replaced  by  single  planes. 

Cleavage,  parallel  to  the  lateral  planes  of  the  primary ; 
cross  fracture  conchoidal. 

Lustre  adamantine.  Color  white  and  pale  tints  of  grey, 
yellow  and  green.  Streak  white.  Transparent  to  trans- 
lucent. 

Sectile.     Hardness  below  3*0.     Sp.  gr.  =  6*056. 

1.  Berore  the  blow-pipe,  it  melts  quickly  into  a  yellow  globule,  which 
becomes  white  and  crystallizes  upon  the  surface,  wliien  cooling.  Upoa 
charcoal,  it  is  reduced. 

2.  Analyaia, 


Oxide  oflead 

By  KZJLPROTH. 

85  6     . 

Br  BsRZXLnrs, 
fr.  Mcndip. 

.    Lead                         25-85 

Muriatic  acid 

8-6     . 

Ozido  oflead           5707 

Carbonic  acid 

60     . 

Carbonate  of  lead     6*25 

Chloiine 

00     . 

8*84 

Silica 

00 

1-46 

Water 

00     . 

O'U 

9.  It  is  found  at  the  Mendip  hills  in  Somersetshire,  at  Matlock  in  Der- 
byshire, Hausbadcn  near  Bhdenweiler  in  Germany,  and  \^  the  United 
States  at  Southampton,  (Mass.) 

CORUNDUM.     Rhombohedral   Corundum. 

MOHS. 

Primary  form.     Rhomboid.     P  on  P=86o  4'. 

Secondary  forms.  1 .  Regular  six-sided  prism.  2.  The 
same,  having  the  terminal  edges  replaced.  '  3.  Dodecahe- 
dron with  isosceies-triangular  faces*  the  upper  pyramid  in* 
dining  to  the  lower  under  121^  34'.  4.  The  same,  with 
the  summits  replaced  by  single  planes. 

13» 
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Corooduin. 


Fig.  161. 
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^  Phillips. 


Cleavage  parallel  with  a  perfect :  but  sometimes  inter^ 
rupted  by  conchoidal  fracture.  The  faces  obtained  in  the 
direction  of  P  are  commonly  the  result  of  composition.  The 
faces  of  cleavage  and  regular  composition  are  striated  par- 
allel to  their  common  edges  of  intersection.  Fracture  con- 
choidal to  uneven.  Surface  a  striated  parallel  to  the  edges 
of  combination  with  P.  The  isosceles  pyramids  are  often 
deeply  striated  in  a  horizontal  direction. 

Lustre  vitreous,  much*inclining  in  some  varieties  to  pearly 
upon  a.  Color,  blue,  red,  green,  yellow,  brown,  grey  and 
white*  Some  of  the  blue,  red  and  yellow  colors,  very 
lively  and  beautiful.    Streak  white.    Transparent  •  •  •  trtn»* 
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CoruDdum. 


luceDt.    Id  several  varieties,  if  cut  roandi  a  six-sided  opa- 
lescent star  is  observable  in  the  direction  of  the  axis. 
Hardness  =--  9*0.  . 
Sp.  gr.  =3*979,  blue,  transparent  (Sapphire.) 

3*949,  green,  translucent  (Corundum.) 
3-921,  brown,  faintly  translucent  (Adamantine- 
Spar.) 
3*909,  red,  transparent  (Ruby.) 
Compound  Varieties,     Regular  composition  parallel  to 
one  or  itiore  faces  of  P,  repeated  in  parallel  layers,  very 
frequent^     Massive  :  composition  granular,  often  impalpa- 
ble, and  then  the  fracture  becomes  splintery  and  uneven. 

1.  Most  of  the  transparent  simple  variedea  have  been  deaignated  Sap' 
phire,  while  die  compound  ones  have  been  called  Bmery,  The  yarie- 
lies  of  Sapphire,  ^nerally  potwesa  an  indiadnet  cleavage,  and  a  ooneboU 
dal  fracture ;  the  aurfikce  of  ita  cryatala  ia  amoolh,  though  not  alwaya 
even.  The  remaining  variedea  differ  almoat  only  in  color, — Corundum, 
comprehending  those  whose  color  is  green,  blue  or  red,  and  in  most  ca- 
■es  inclining  to  grey,  while  those  of  Adamantine- Spar  are  hair-brown 
and  reddiah-brown.  Both  of  them  are  easily  cleavable,  or  at  leaat  ahow 
iacea  of  compoaition  parallel  to  the  primary  form ;  and  the  crystals  poa- 
aeaa  a  rough  and  uneven  aurface.  There  are  many  cryatala,  part  of 
which  ia  Sapphire  and  part  Adamandne-Spar. 

Before  the  blow- pipe  it  is  Infusible,  whether  alone  or  with  aoda ;  U  ia 
with  difficulty  aoluble  in  borax,  and  if  previously  reduced  to  powder*  al- 
so, in  aalt  of  phosphorus.    It  ia  not  acted  upon  by  acfda. 

a.  .(tfiialystf . 


By  Kl«APBOTH. 

By 

TurifAHT. 

^ 

Sapphire. 

Cornndom. 

Emerjr. 

Alumina 
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ao-50 

• 

86*00 

Silica 

000 

ft-60 

• 

t-W 

Oxide  of  iron 
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• 
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• 
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S.  Corundum  ia  found  in  Imbedded  crjrsCals,  and  in  massive  variedea. 
8appbir«  la  chiefly  met  with  In  the  sands  of  riven,  and  Is  accompanied 
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Corundum. 


by  crystals  and  gt;^!ns  of  Magnetic  Iron-Ore,  and  several  species  of  gems. 
The  Tariety  Corundum  occurs  in  imbedded  crystal!  in  a  rock,  which 
consists,  according  to  Bournoit,  of  Feldspar  and  Fibrotite,  several  spe- 
cies of  gems  and  Magnetic  Iron-Ore.  Adalnantine-Spar  occurs  with 
Magnetic  Iron-Ore  and  Fibrolite  (Kyanite)  in  a  sort  of  granite,  con- 
taining no  Quartz.  Some  varieties  have  k>een  found  imbedded  in  com- 
pact Feldspar,  Magnetic  Iron-Ore,  Calcareous- Spar  and  talcose-slate. 

4.  The  finest  varieties  of  Sapphire  come  from  Pegu,  where  they  oc- 
cur in  the  Capelan  mountains  near  Syrian.  It  has  also  been  found  at 
Hohenstein  in  Saxony,  at  Bilin  in  Bohemia,  at  Puy  in  France,  and  in 
several  other  countries.  Corundum  occurs  in  the  Carnatic  in  the  East 
Indies ;  Adamantine-Spar  in  the  neighborhood  of  Canton  in  China,  and 
on  the  coast  of  Malabar.  In  St.  Gothard,  red  and  blue  varieties  exist  im- 
bedded in  dolomite.  Those  from  GelHvara  in  Sweden,  imbedded  in  Mag- 
netic Iron-Ore,  are  of  a  yellowish- white  color.  Emery  is  found  in  the 
higher  part  of  Saxony,  in  the  mountain  called  Ochsenkopf  near  Schnee- 
berg,  and  is  of  a  dark  blue  color,  inclining  to  grey ;  it  approaches  to  the 
appearance  of  blue  Corundum,  whenever  its  individuals  are  of  conside- 
rable size.  In  the  island  of  Naxos,  and  in  several  other  islands  of  the 
Creak  Archipelago,  also  at  Smyrna,  Emery  is  found  in  large  boulders  oo 
the  surface  of  the  earth,  mixed  with  other  minerals. 

Very  beautiful  blue  Corundum  is  found  at  Newton,  (N.J.)  disseminated 
tiiroogh  an  aggregate  of  brown  Hornblende,  Mica,  Feldspar,  Tourmaline^ 
Iron  Pyrites,  Talc  and  Calcareous-Spar,  the  whole  of  which  is  connect- 
ed with  an  extensive  bed  of  white  limestone.  The  majority  of  the  spe- 
cimens are  found  In  detached  l>oulders  of  various  sizes,  distributed  through 
the  soil  in  a  kind  of  basin,  or  valley  of  moderate  extent,  between  twtf 
small  limestone  ridges.  The  crystals  of  Co.  an^um  are  oOen  several 
inches  in  length,  though  deficient  in  perfection  of  form.  They  are 
also  found  loose  in  the  soil.  Very  well  defined  crystals  of  Corun- 
dum of  a  bluish,  and  also  of  a  pink  color,  are  found  under  somewhat 
dmilar  circumstances  in  the  vicinity  of  Warwick,  (N.Y.)  where  they 
•ometimes  occur  in  cavities  of  large  crystals  of  Spinel.  Pale  blue  crye* 
tals  of  this  species  occur  in  Connecticut  at  West  Farms,  near  Litchfield, 
associated  with  Kyaoite ;  and  single  crystals  have  been  found  loose  in 
the  soil  in  the  State  of  North  Carolina. 

0.  The  pure  and  transparent  varieties  of  Corundum,  when  finely  col- 
ored, are  In  great  estimation  as  ornamental  stones.  The  red  varieties 
are  most  highly  valued ;  and  go  by  the  name  of  Orientdl  Muhy.  The 
TMet-blae  are  called  Oriental  Jimethyat,  the  green  Oriental  Emeratd^ 
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Couzeranite. 

■■    ■  ■  I  ^        ■   ■  ■ 

the  yeltow  Oriental  Topaz ,  and  the  blue  Oriental  Sapphire,  Mteria 
is  A  variety  q(  Sapphire,  not  perfectly  transparent,  and  shewing  a  star- 
like  opalescence  in  the  direction  of  the  axis,  if  cat  in  oval.  Much  use  is 
made  of  Corundum  and  Adamantine-Spar,  particularly  in  India  and  Chi- 
na, for  cutting  and  polishing  steel  and  gems,  and  it  is  said  even  of  Dia- 
mood,  which  has  given  occasion  to  the  name  of  Adamantine-Spar.  Em- 
ery yields  a  well  known  polishing  material. 

CoTTUNlTE. 

In  acicular  crystals. 

,  liustre  adamantine,  shining. 

Color  white. 

1.  Before  the  blow-pipe,  on  charcoal,  it  melts  very  easily,  colorfog 
the  flame  blue,  and  affi>rds  a  white  smoke,  which  adheres  to  the  coal, 
turns  into  greenish  yellow  flakes,  and  is  chiefly  converted  into  metallie 
lead.  Heated  in  a  matrass,  it  melts  and  sublimes.  It  dissolves  in  wa- 
ter ;  and  the  nitrate  of  silver  throws  down  from  the  solution,  a  precipitate 
of  chloride  of  silver. 

2.  jlnalyns. 
Chlorine 26*48 

Lead  74-62 

8.  Its  locality  is  believed  to  be  Mount  Vesuvius. 

4.  Additional  information  is  requisite  before  we  can  pronounce  with 

confidence  as  to  its  specific  rank. 

Couzeranite. 

Primary  form.    Oblique  rhombic  prism.    M  on  M:k96^. 
PonMrs92or98<'. 
Cleavage  parallel  with  the  shorter  diagonal. 
Lustre  vitreous.    Color  greyish  black,  black  and  indigo-blue. 
Hardness = 70.    Sp.  gr.  =  2*6 . . . 2-7. 

1.  Heated  before  the  blow-pipe,  it  fuses  into  a  white  enamel, 

2.  AndtytU, 

By  DuFRXsiroT. 
Silica  62-87 

Alumina  .....  2402 

Lime  11-S6 

Magnesia 2*40 

Potash 6-62 

Sod«  ,        .        ,        .        ,  8-9(1 
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Cricbionite. 


3.  It  is  fimnd  in  miny  pkcM  in  the  Py ranees,  but  chieBy  oonee  InHB 
(he  velley  of  Viodesioe,  pamfe  of  Aulus,  at  the  bridge  of  t^  Teule,  ib«. 

4.  Further  inveatigatlon  is  neceMary  to  establish  it  as  a  distinct  spe- 
cies.   It  resembles  Feldspar. 

CRICHTONITE.   Axotomous  Iron-Ore.  Mobs. 

Primary  form.     Rhomboid.    P  on  P  =  86^  69'. 
Secondary  forms. 

Fig.  162.  Fig.   154. 
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Irregular  forms  and  grains.  •> 

Cleavage,  perfect  parallel  to  a,  less  distinct  parallel  with 
P;  and  not  always  observable.  Fracture  conchoidal.  Sur- 
faces generally  more  rough  than  smooth,  and  nearly  all  of 
them  alike. 
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Lustre  imperfecdy  metallic.  Color  dark  iron-black. 
Streak  blaek.    Opake. 

Brittle.    Hardness  =5*0 ...  5*5     Sp.  gr.  ss  4*661. 

Compound  Varieties.  Twin-crystals:  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a :  angle 
of  revolution  =  60°.     (See  fig.  129.) 

The  compositions  of  this  kind  hitherto  observed  are  not 
quite  regularly  formed,  but  consist  generally  of  seve/al  al- 
ternating laminae.  The  situation  of  the  individuals  is,  how- 
ever, recognizable  from  the  direction  of  their  faces. 

1.  The  fore§;oiDg  description  is  principally  derived  from  the  ipeciefl 
Jlxoionunu  Iron-Ore  of  Mohs,  under  which  it  is  helieved  that  the 
Chichtonite  falls ;  and  within  the  present  species  also  must  be  included 
the  Hmenite  of  Prof.  EuprER,  who  describes  it  as  occurring  in  various- 
ly modified  oblique  four-sided  prisms,  and  as  having  a  black  color,  brown- 
ish streak,  shining  lustre  and  a  conchoidal  fracture  ;  without  cleavage, 
fragments  sharp-edged  and  opake.     Hardness  =  4.     Sp.gr.  =4*75. 

2.  Alone  before  the  blow-pipe,  it  does  not  sufler  any  alteration  what- 
soever. With  the  fluxes  it  acts  in  general  like  pure  oxide  of  iron ; 
bat  when  dissolved  in  salt  of  phosphorus  and  the  glass  is  reduced,  there 
appears  as  the  color  of  the  oxide  of  iron  vanishes,  a  more  or  less  distinctly 
red  color,  the  depths  of  the  color  depending  upon  the  relative  quantity  of 
the  titanium  in  the  variety  employed. 

3.  jSnalysis. 
Variety  Hmeniten 
Titanic  acid 
Oxide  of  iron 
Oxide  of  manganese 
Magnesia 
Lime 
^    Oxide  of  chrome 
SUica 

4.  It  occurs  in  imbedded  grains  and  crystals,  in  several  varietie»  of 
Mica  and  dolomite,  in  the  valley  of  Gastein  in  Salzburg,  and  frequent- 
ly along  with  the  crystals  of  Rutile,  over  which  it  often  forms  a  black 
cofttiBg,  as  at  Klattau  in  Bohemia,  in  the  gold  streuna  of  OUapian  in 
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Cricfatonite-^ronstedite. 

Traosylvania,  £lc.  The  only  locality  of  the  CriehtonUe  variety  is  the 
department  of  the  Is^re  in  France,  where  it  occurs  in  narrow  yeiDS 
along  with  Anatase. 

The  variety  Ilmenite  is  found  in  the  Ilmen  mountains  in  the  Urals. 

The  black  metallic  crystals  found  accompanying  the  Spinel,  Brucite, 
Rutile,  &c.,  imbedded  in  Serpentine  and  white  limestone  at  Amity, 
(N.Y.)  belong  to  the  present  species.  They  have  the  form  denominated 
Fer  oligiste  imitatif  by  Haut.  They  are  distinguished  from  Specular 
Iron  by  color,  fracture,  streak,  and  a  diminished  specific  gravity.  It  also 
occurs  in  broad  laminated,  imperfectly  hexagonal  masses,  at  Washing- 
ton, (Conn.)  imbedded  in  a  vein  of  Quartz,  traversing  primitive  rocks, 
and  likewise  in  the  eastern  part  of  the  same  state. 

5.  The  Crichtonite  presents  us  in  its  crystallization  a  nearer  approxl* 
mation  to  perfect  isomorphism  with  Specular  Iron,  than  exists  between 
any  other  two  species  where  the  composition  is  equally  diverse. 

CRONSTEDITE.     Rhorabohedral  Iron-Mica. 

Primary  form.     Rhomboid,  of  unknown  dimensions. 

Secondary  form.     Hexagonal  prism. 

Cleavage,  parallel  with  terminal  planes  of  the  hexagonal 
prism  perfect;  with  the  lateral,  imperfect. 

Lustre  vitreous.  Color  brownish-black.  Streak  dark 
leek-green.     Opake. 

Thin  laminae  are  elastic.  Hardness  =2*5  nearly.  Sp. 
gr.  =  3-348. 

Compound  Varieties,  Rehiform  and  massive  :  compo- 
sition columnar. 

1.  Before  the  blow-pipe,  it  froths  a  little  without  melting:  with  bo- 
rax, it  yields  a  black,  opake  and  hard  bead.  Reduced  to  powder,  it  ge- 
latinizes in  concentrated  muriatic  acid. 

2.  Analytis.  # 

By  -Steinmanit. 
Silica  ....        22-452 


Oxide  of  iron 
Oxide  of  manganese 
Magnesia 
Water 


58.863 
2  885 
6078 

10-700 
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Cryolite. 


8.  It  occurs  at  Przibnun  in  Bohemia,^  in  yeint  containing  nlTor-oret, 
along  witli  Brown  Iron-Ore,  Spathic  Iron,  Wliite  Iron-Pyrites  and 
Calcareous  Spar.  It  has  also  been  found  at  Wheal  Maudlin  in  Coni- 
waU. 

CRYOLITE.    Prismatic   Cryone-Haloide. 

MOHS. 

Primary  form.     Right-rectangular  prism.    C. 

Cleavage,  parallel  with  P  perfect,  with  M  and  T  less 
perfects  or  coherent.  Fracture  imperfect  or  conchoidal, 
uneven. 

Lustre  vitreous,  a  little  inclining  to  pearly  upon  the  faces 
of  P.  Color  white,  sometimes  verging  upon  red  or  yel- 
lowish-brown. Streak  white.  Semi-transparent ..'.trani- 
lucent.  On  account  of  its  low  refractive  power,  it  appears 
more  transparent  when  immersed  in  water. 

Brittle.  Hardness  =  2*5  . . .  3*0.  Sp.  gr. =2*963  oft 
white  variety. 

Compound  Varieties.  Massive :  composition  graoular, 
the  individuals  being  of  considerable  size. 

I.  It  is  very  fusible,  and  melts  even  in  the  flame  of  a  candle.  Belbro 
the  flamtfof  the  blow-pipe,  it  is  first  perfectly  liquified;  but  soon  be- 
comes hard  again,  and  assumes  at  last  a  slaggy  appearance.  It  is  into- 
luble  in  water,  though  it  suffers  cleavage  more  readily  after  having 
been  immersed  in  it  for  some  time. 

2.  Analysis, 

By  K  LA  FROTH.  By  VAvqvBXtiir. 

Alumina  -        -        210        -  -        •        240 

Soda  •        -        820        -  -        -        860 

Auoric  acid  and  water  47*0        -  -       ^        40*0 

8.  It  occurs'at  Arksut-fiord.  (West  Greenland,)  in  two  small  layers  1^' 
gneiss,  one  of  which  contains  only  the  white  varieties,  whereas  the  otlMT 
contains  the  colored *ones,  accompanied  by  Galena,  Iron-Pyrites,  SpatUo 
Iron  and  Feldspar. 

14 


158  PRTSIOGRAPHT. 

Cube-Ore. 


CUBE-ORE.    Hexahedral  Malacbite-Haloide. 
Primary  form.     Cube. 
Secondary  forms. 

1.  The  cube  with  the  alternate  solid  angles  replaced  by 
triangular  planes. 

2.  The  ^ame,  but  replaced  by  four  planes,  three  of 
which  rest  upon  the  primary  edges,  the  fourth  upon  xhm 
apex  of  the  new  planes. 

3.  The  cube  with  its  edges  and  angles  truncated. 
Cleavage,  parallel  with  the  primary  form  difficult  and 

imperfect.  Fracture  conchpidal,  uneven.  Surface  of  the 
cube  sometimes  streaked  parallel  to  the  edges  of  the  sec- 
ondary faces  situated  upon  the  solid  angles.  The  other 
faces,  with  the  exception  of  the  secondary  planes  situated 
upon  the  edges  of  the  cube,  often  curved. 

Lustre  adamantine,  not  very  distinct.  Color  olive-green, 
passing  into  yellowish-brown,  bordering  sometimes  upon 
byacinth-red  and  blackish-brown  ;  also  into  grass  green  and 
emerald  green.  Streak,  olive-green  . . .  brown,  commonly 
pale.     Translucent  on  the  edges. 

Rather  sectile.     Hardness  =  2' 5.     Sp.  gr.=3»0(X). 

Compound  Varieties,  Massive :  composition  granular, 
rare. 

1.  Exposed  to  a  gentle  heat,  its  color  is  changed  into  red.  In  a  high- 
er degree  of  temperature,  it  intumesccs,  gives  little,  or  no  arsenic,  and 
leares  a  red  powder.  Upon  charcoal,  it  emits  copious  fumes  of  arsenic, 
■nd  melts  in  the  inner  flame  into  a  metallic  scoria,  which  acts  upon  (ht 
■agnetk  needle.  2.  Analysis,  % 

By  Chenevix.       By  yAi7quEi,i]r. 
Oxide  of  iron  -        -        45-50        -        -        48*00 

Arsenic  -        31-00        -         •         1800 

Oxide  of  copper  -        •  9-00        -        •  0-00 

Silica  -        -         -400        -        -  0  00 

Carbonate  of  lime       •        -  0  00        -  -     -  2-00 

Water  10-60        -        -        8200 
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Cube-Ore— CuEniDiDgtonite— Cupreous  Anglesite. 

.  S.  Cube-Ore  U  chiefly  found  in  yeins  of  copper  ores  in  tthe  older  eltee- 
••  of  rockt,  where  it  ii  tccompanled  by  Vitreous  Copper,  Fthlerz,  White 
Iron-Pyrites  and  Quartz. 

4.  It  is  principally  found  in  Cornwall,  in  seyeral  copper^mines,  in  the 
neighborhood  of  Hednith,  but  has  also  been  found  at  St.  Leonhird  ia 
.France,  and  at  Schwarzenberg  in  Saxony. 

In  the  United  States,  it  has  been  met  with  in  drusy^coalings,  along 
with  Mispickel,  Iron,  and  Copper  Pyrites,  at  EdeuTille  in  Orange  coun- 
ty, (N.  Y.)  where  these  minerals  exist  in  gneise ;  and  under  similar  cir' 
cumstances  in  Derby,  (Conn.) 

CUMMINGTONITE.     Hemi-prismatic  Wavel- 
l.ine-Spar? 

.  Massive :  composition  thin  columnar,  scdpiform  and  stel- 
lular, rather  incoherent ;  fibres  somewhat  curved. 
Cleavage  parallel  to  an  oblique  rhombic  prism. 
Lustre  silky,  color  ash-grey.     Translucent  to  opake. 
Brittle.     Hardness  =6*6.     Sp.  gr.  =3*2014. 

1.  Alone  before  the  blow-pipe,  it  is  infusible,  except  on  Tery  thin 
edges.  With  carbonate  of  soda  it  fuses  with  eflEervescnce  into  a  dark 
gla«,    With  borax  it  fuses  into  a  black  glass. 

'2.  JJnalysis. 
By  MuiR. 

Silica                 ....  '56-543 

Protoxide  of  iron         ...  21.660 

Protoxide  of  manganese      -        -  7*802 

Soda                    ....  8-4S9 

Volatile  matter  ....  8178 

8.  Cummingtonite  is  found  at  Plainfield  and  Cummington,  (Mass.) 
in  mica-slate,  associated  with  Garnet  and  White  Iron-Pjrrites. 

CUPREOUS  ANGLESITE.     Cupreous  Lead- 
Baryte. 

Primary  ibrm.  Right  oblique-angled  prism.  M  on  T 
-1020  45', 
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Cupreous  Anglesite — Cupreous  Bismuth. 

Secondarj  form. 

MonT        .        -  -  i02O45\^ 

Pon/1       -        -  -  90    00  (  § 

Ton /I       -        -  -  161     30      " 

Monif         -        -  -  120    30 

•  Cleavage,  parallel  to  M  and  T  very  perfect.     Surface 
generallj  smooch  and  shiuiog,  some  of  the  faces  rough. 
Lustre,  adamantine. 
Color  deep  and  beautiful,  azure-blue.  Streak,  pale  blue. 

Faintly  translucent. 

Rather  brittle.    Hardness  =2-5  ...  3-0.    Sp.gr.=5'30 

. . .  5*43.     Brooke. 

i.  AnalytU, 

By  Brooks. 

Sulphate  of  lead             -        -        -  74*4 

Oxide  of  copper             ...  lao 

Water                             .        -        -  47 

S.  It  is  found  along  with  other  orei  of  lead,  at  Lead  Hilla  in  Scodand : 
alao  at  Linares  in  Spain. 

CUPREOUS  BISMUTH.    Prismatoidal   Poly- 
poione-Glance. 

Crystalline.  Primary  form  not  known ;  probably  pris- 
matic. Massive:  composition  columnar,  the  individuals 
being  long  and  slender  ;  also  impalpable. 

Cleavage,  in  one  direction  parallel  with  the  prismatic 
axis.     Fracture  uneven,  or  imperfectly  conchoidal. 

Lustre  metallic.  Color  steel-grey,  light  coppfr-red, 
passing  to  yellowish.     Streak  blackish  grey. 

Hardness  x=2-0 . . .  2-5.     Sp.gr.  =6-126. 

1-  It  melts  very  easily  before  the  blow-pipe,  coloring  the  flame  of  the 
lanip,  blue  ;  woA  leaving,  after  die  fumes  bare  subsided,  a  whitish,  or  suN 
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Cupreous  Bismuth — Cupreous  Manganese. 

phur»  yellow  slag,  which,  on  being  heated  with  wda,  yields  metallic 
copper.  The  powder  is  disaolved  in  nitric  acid,  with  evolution  of  red 
fumes,  and  the  precipitation  of  sulphur  and  sulphate  of  lead.  The  solu- 
tion aflbrds  with  water  a  white  precipitate  of  oxide  of  bismuth,  or  with 


sulpbunc  acid,  one  of  su 

iphate  < 

>flead. 

Sulphur 
Bismuth 

2. 

By  JoHir,             By  Ki.aproth, 
lh>m  Eioatherinebarg.          from  Baden. 

11-68                          16-8 
48-20                          270 

Lead 

24-82 

880    ^ 

Copper 
Nickel 

1210 
1*58 

09 
00 

Tellurium 

1-82 

00 

SUver 

0-00 

16-0 

i                       Iron 

000 

48 

8.  It  is  found  in  the  mines  of  Pyschminskoi  and  Klutsche&koi  in  the 
district  of  Ecatherineburg  in  Siberia,  in  Quarts  accompanied  by  Natire 
Gold  and  Galena.  The  variety  analyzed  by  Klaprotb  occurs  in 
Quartz  and  Fluor,  with  Iron  Pyrites,  Copper  Pyrites  and  Galena,  at 
Schapbach  in  Baden. 

Appendix  to  Cuprkous  Bismuth. 

.  i.  Cupreous  Sulphuret  of  Bismuth. 

Crystal  line  Jn  fibrous  masses  and  capillary  crystals. 

Lustre  metallic.    Color  light  steel-grey  to  tin-white.    Streak 

white.  * 

1.  Analy$i$. 

By  Klaprotu. 


Sulphur 
Bismuth 
Copper 


12-66 
47-24 
84.68 


2.  It  occurs  at  Gallenbech  ia  the  principality  of  FOrstenberg,  In 
kotegrated  granite  with  Heavy  Spar,  Native  Bismuth  and  Copper  Py« 
rites. 

CUPREOUS  MANGANESE.     Stapbyline  Med- 
ganese-Ore. 

Small  reniform  and  botryoidal  groupes,  massiFe.    Comr 

position  impalpable.    Fracture  iroperfectljr  coocboidal. 

14» 
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Lustre  resinous.  Color  bluish-black.  Streak  unohao- 
ged.    Opake. 

Hardness  =3*5.     Sp.  gr.  =  3.197 . , .  3*216. 

I.  Before  the  blow-pipe,  it  become  brown,  but  Is  infusible.  To  be-^ 
nx  tod  salt  of  phosphorus,  it  communiefttes  the  colors  of  copper  sntl 
manganese.  2.  Analysts, 

By  Lakpadius. 
Black  oxide  of  manganese  82-00 

Brown  oxide  of  copper  13*50 

Silica  200 

BBRBKI.IUS  found  it  to  contain  a  considerable  quantity  of  water. 
8.  It  occurs  in  the  tin  mines  at  Schlaggenwald  in  Bohemia,  and  at  Ar- 
marllla  in  Chill. 

« 

Cyanitb.     (See  Kyanite.) 
Ctmophanb.     (See  Chrysoberyl.) 
Ctpbin.    (See  Idocraie,) 
Davtnb.     (See  ^ephiline.) 

DATHOLITE.     Prismatic    Dystome-Spar. 

MOHS. 

Primary  form.     Right  rhombic  prism.     M  on  M'  ^ 
Secondary  forms. 

Fig.  166.  Fig.  167. 

P  " 


X IM 

IS. 

Arendal. 


MonM 

foag 
on  « 
P  on  a 


Seisenlpu 

77^  SC 

0?  on  0! 

1220  00' 

116       9 

X  on  d 

lis     45 

90     00 

X  on  0 

177     04 

136     04 

• 
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Cleavage,  very  indiatiact  parallel  to  «,  but  somewhat 
snore  easily  observed  parallel  to  P.  Fracture  uneveu,  im- 
perfectly conchoidal.  Surfaces,  several  faces  much  streak- 
ed, and  others  altogether  rough. 

Lustre  vitreous,  and  particularly  in  the  fracture  inclining 
to  resinous.  Color  white,  incliuing  to  green,  yellow,  and 
grey ;  sometimes  of  a  dirty  olive  green,  or  honey-yellow 
unge.     Streak  white,  more  or  less  translucent. 

Brittle.  Hardness  =  6-0 . . .  5'6.  Sp.  gr.  =  2*989,  a 
variety  from  Arendal. 

Compound  Varieties.  Botryoidal  and  implanted  globu* 
lar  shapes,  surface  drusy,  composition  columnar.  Mas- 
sive :  composition  columnar,  consisting  of  delicate,  straight 
and  generally  diverging  individuals,  radiating  from  a  cen- 
tre ;  also  granular,  of  various  sizes  of  individuals,  faces  of 
composition  rough  and  irregularly  streaked. 

1.  Owing  to  the  variation  of  position  in  wliich  the  crystals  of  this  8pe> 
cies  were  at  firat  described,  they  were  referred  to  two  different  tpecies, 
J}atholUe  and  HumboldtUe,  the  lattef  of  which  is  now  abaQdoned.  StUl 
another  species  or  sub-species,  according  to  some  authors,  the  Botryo^ 
Kte,  requires  also  to  be  united  with  Datholite.  It  embraces  the  reni- 
Ibrin  and  globular  shapes,  consisting  of  thin  individuals ;  but  specimens 
have  lately  been  discovered,  which  clearly  prove,  by  trandtioo,  their 
connexion  with  Datholite. 

Exposed  to  the  flamo  of  a  candle,  U  becomes  friable ;  before  the  blow- 
pipe. It  loses  its  transparency,  itituinesces,  and  melts  into  a  glassy  glob- 
ule.    It  is  easily  soluble  in  nitric  acid,  and  loaves  a  siliceous  Jelly. 

2.  Analysis. 


By 

K 

LAPKOTH. 

oteryitals. 

of 

Botryolite 

Silica 

86-60 

8600 

LImo 

85  50 

89  50 

Boracle  acid 

2400 

1850 

Oxide  of  iron     - 

000 

1*00 

Water 

400 

«-50 
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Datholite— Diallogite. 

I  -        -  ~  jj " 

t.  It  occurs  in  beds  of  iron-ore,  in  primitive  rocks,  accompanied  by 
Calcareous  Spar;  sometimes  also  by  Fluor,  Hornblende,  Quartz  and 
Prehnite :  with  the  latter  species,  and  several  others  of  the  Zeolite  fam- 
ily. It  is  found  in  agate  balls  and  irregular  veins  in  trap-rocks. 

.4.  Upon  the  beds  of  iron-ore  at  Arendal  in  Norway,  are  found  the  va- 
rieties of  Datholite  and  Botryolite.  The  Humboldtite  occurs  in  agate 
balls  in  the  Seiseralp  in  the  Tyrol,  and  in  irregular  veins  in  greenstoDe 
In  Salisbury-craig  near  Edinburgh. 

In  the  United  States,  in  New  Jersey  at  Paterson,  the  Datholite  has 
been  met  with  in  large  and  well  defined  forms,  in  trap ;  and  at  Middla- 
field  in  Connecticut,  the  variety  Humboldtite  occurs  under  similar  cir- 
cumstances, and  in  cavities  -,  also  on  Mt.  Carmel,  at  Hamden,  (Conn.) 
with  Prehnite. 

Dermatin.     (See  Kerolite.) 
Dewetlite.     (See  Kerolite.) 

DIALLOGITE.    Macrotypous  Parachrose- 
Baryte.     Mohs. 

Primary  form,  a  rhomboid.     P  on  P=106°  61^ 

Secondary  form,  the  primary  having  the  upper  edges  re- 
placed by  tangent  planes. 

Cleavage,  parallel  to  the  primary  form.  Fracture  une- 
ven, imperfectly  conchoidal.  Surface  streaked  parallel 
with  the  edges  of  the  new  planes,  thus  producing  lenticular 
crystals. 

Lustre  vitreous,  incliping  to  pearly.  Color  various 
shades  of  rose-red,  partly  inclining  to  brown.  Streak 
white.     Translucent  in  different  degrees. 

Brittle.  Hardness  =3'5.  Sp.  gr.  =3'592  of  the  crys- 
tallized variety  from  Kapnik. 

Compound  Varieties.  Gk>bular  and  botryoidal  shapes : 
surface  sometimes  smooth,  at  other  times  rough  ;  compo- 
sition columnar,  often  indistinct.  Massive;  composilioM 
granular,  sometimes  small,  and  even  impalpable;  somo* 
times  it  is  columnar. 


FHTflOGlUPHT.  165 

Diallogite.. 


1.  The  Ttriettet  of  the  pretent  spedes  haye  often  been  confounded 
with  other  minerals,  one  of  which  has  been  proposed  by  Brbithaitpt 
as  a  distinct  species,  an  account  of  which  will  be  given  at  (he  close  of 
this  description. 

Before  the  blow-pipe,  its  color  is  changed  Into  grey,  brown  and  black» 
nod  it  decrepitates  strongly ;  but  is  infusible  without  addition.  It  it  ea- 
sily fusible  in  glass  of  borax,  which  thereby  becomes  of  a  violet  blue 
color.  If  exposed  to  the  air,  its  natural  color  is  changed  into  brown. 
MaAy  bright  rose-red  varieties  become  paler  on  being  exposed  in  a  sim* 
tier  manner.    It  effervesces  briskly  in  nitric  acid. 

2.  AnalytiM. 


Oxide  of  manganese 
Carbonic  acid 

By  DirMsirii.. 

54-60 
8S-75 

By  BCKTBIKK, 
fr.  N«f7«ff. 

5600 

88-60 

Oxide  of  Iron 

187 

000 

Silica 

• 

4«7 

m 

000 

Lime 

2-60    . 

. 

540 

8.  It  occurs  for  the  most  part  in  metalliferous  reiav,  with  various  ores 
of  Iron  and  Copper,  and  with  Quartz.  It  is  also  found  in  beds  with  oth- 
er minerals  containing  manganese. 

4.  It  is  found  in  several  of  the  Saxon  mines,  particularly  in  the  neigh- 
borhood of  Freiberg ;  also  at  Nagyag  and  Kapnik  in  Transylvania,  near 
Elbingerode  in  the  Harts,  and  in  other  countries. 

i.  Mang€sn€»eou9  Carbon- Spar,    Bkkithaupt. 

PonP=sl07®  W, 

Cleavage  parallel  to  the  primary,  easily  effected. 
Hardness  (scale  of  Breithavpt)  as  6*75 . . .  6*0.    Sp.  gr.  ^m 
8592. 

BncxTRAurT  includes  in  this  species  the  mineral  from  Kapnik  only. 
This  variety  was  analyzed  by  Bbrthicr,  and  found  to  contain.    ^ 
Carbonic  acid  ....        80-4 

Protoxide  of  manganese        •        -        -        41*0 
Lime  ...  4*8 


Quarts 
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DIAMOND.     Octahedral  Diamond.     Mobs. 
Primary  form.     Regular  octahedron. 
Secondary  forms. 

1.  Primary  form,  having  its  solid  angles  replaced  by  tan- 
gent planes. 

2.  Primary  form,  having  its  edges  replaced  by  tangent 
planes. 

3.  Cube. 

4.  Cube,  having  its  edges  replaced  by  tangent  planes. 

5.  Rhombic  dodecahedron. 

The  annexed  figure  repre-  ^       ^*S-  ^^* 

lents  in  planes  P  P^  P"  and 
IP*"  the  primary  faces  of  the 
octahedron,  and  in  a  a'  a** 
those  of  the  cube,  which  are 
generally  flat  and  brilliant. 
The  numerous  faces  dl  and 
d2,  are  uniformly  convex; 
each  of  which  is,  in  reality,  a 
series  of  planes,  as  is  mani- 
fest on  other  crystals,  but  in  no  instance  sufficiently  perfect 
for  the  use  of  the  reflective  goniometer. 

Irregular  forms  and  grains. 

Cleavage,  parallel  with  the  primary  octahedron,  perfect. 
Fracture,  conchoid al.  Surface,  the  octahedron  sometimes 
faintly  streaked  parallel  to  its  edges  of  combination,  but  in 
general  very  smooth.  Also  the  dodecahedron,  if  often 
streaked,  rough  and  uneven;  the  tetraconta-octabedroo, 
curved  and  smootiir  Grains  possess  a  rough  and  granula- 
ted surface. 

* 

Lustre  bright  adamantine.  Color  white,  prevalent ;  al- 
io various  shades  of  blue,  red,  yellow,  green,  brown,  grey, 
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and  even  black.  Geoerally  pale.  Streak  white.  Trana- 
parent . . .  translucent,  dark  colored  varieties  only  on  their 
edges,  if  cut  and  polished,  it  shows  a  most  lively  play  of 
color. 

Hardness  i?=10'0.     Sp.  gr.=3'520,  of  a  while  variety. 

Compound  Varieties.  Twin-crystals.  Axis  of  revolu- 
tion perpendicular  to  a  face  of  the  octahedron ;  angle  of 
revolution  =60^.  (See  fig.  60.)  Also,  axis  of  revolution 
parallel  to  one  of  the  axes  of  the  rhombic  dodecahedron 
which  passes  through  the  obtuse  solid  angles.  (See  the 
annexed  figure.)     Angle  of  revolution  =60^. 

Fig.  169. 


1.  Diamond  is  perfectly  combustible  at  a  temperature  of  about  14^ 
Wedgewood,  and  yields  with  oxygen,  carbonic  acid  gas.  It  is  not  acted 
upon  by  acids  or  alkalies. 

2.  The  rocks  hitherto  con.sidcred  as  the  gangue  of  Diamond  are  Secon- 
dary ones,  as  several  kinds  of  sandstone,  consisting  of  aggregated  quartz 
pebbles.  It  is  also  found  in  strata  of  iron-shot  sand  and  clay,  and  in  the 
loose  sand  of  plains  and  rivers.  In  a  specimen  from  Brazil,  in  the  poe- 
scssion  of  Mr.  Heuz^and,  it  is  associated  with  Skorodite,  and  imbedded 
in  m  compact  variety  of  Brown  Iron>Ore. 

8.  The  Diamond  was  first  discovered  In  the  East  Indies,  where  it  has 
been  worked  for  many  centuries,  and  in  Brazil.  They,  are  found  hi  va- 
rious places  on  the  eastern  coast  of  the  British  peninsula  in  India,  but 
particularTy  between  Golconda  and  Masulipatam ;  also  near  Panna  In 
Bundelcund.    It  also  occurs  in  the  peninsula  of  Malacca,  and  the  isle  of 
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floraeo.    Ib  Brezil»  they  occur  in  the  dittrict  of  Serro  do  Frio  in  the 
pitania  of  Minas  GeraeB»  and  were  fint  discovered  in  the  RiachoFundo, 
4heh  in  the  Rio  do  Peixe,  and  also  in  the  Terra  de  St  Antonio. 

4.  Diamond  is  the  most  valuable  of  all  the  gems.  It  is  employed  al» 
In  cutting  glass,  and  (or  engraving,  cutting  and  polishing  other  hard 
stones,  and  the  Diamond  itself. 

DIASPORE.    Tetarto-prismatic   Wavelline- 
Spar? 

Primary  form.  Doubly  oblique  prism,  according  to 
Phillips.  M  on  T=64o  64'.  P  on  T=10lo  20'.  P 
onM=108^  3(K.  According  to  Mohs,  it  is  a  rhombic 
prism  of  about  130^. 

Lustre  vitreous   and    pearly.     Color  greenish-grey. 

Translucent  on  the  edges. 

Scratches  glass.     Sp.  gr.=:3"4334. 

1.  Before  the  blow- pipe,  it  decrepitates  most  violently,  and  splits  Into 
many  small  scaly  particles,  possessing  a  feeble  alkaline  reaction. 

2.  Analysis. 

By  VAUQUELtjr.  By  Childbeiv. 

Alomina  -        •        8000  -  -        76-06 

Protoxide  of  iron  -        •  8  00  -  -  7-78 

Water  -        -        17-30  -  -        14-70 

BfiRKSi.ix7s  is  of  opinion  that  besides  these,  it  also  contains  some  alka- 
line substance. 

S.^Its  locality  is  unknown. 

4U  Its  reference  to  the  genus  Wavelline-Spar  is  made  with  hestia- 
iion,  from  the  limited  knowledge  possessed  of  its  properties.  Unless 
some  clue  to  the  discovery  of  its  locality  shall  ere  long  be  made,  it  will 
become  doubtfal  whether  it  is  not  an  artificial  production. 

DiCHROiTE.     (See  loliie.) 
DiopsiDE.     (See  Pyroxene.) 

DIOPTASE.    Rhombohedral  Copper-Baryta. 
Primary  form.     Rhomboid.    P  on  P=126®  17'. 
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Secondary  form. 

g  on  g' 

</  on  0  or  0 

g  on  0,  or  g*  on  o' 


950  33' 
120  04 
173    00 


Cleavage,  parallel  with  the  primary  form,  perfect.  Frac- 
ture conchoidal,  uneven. 

Lustre  vitreous,  inclining  to  resinous.  Color  emerald 
green,  also  blackisb-green,  lind  verdigris-green.  Streak 
green.     Transparent . . .  translucent. 

Brittle.     Hardness  =6.0.     Sp.  gr.  =r 3*278. 

1.  It  decrepitates  before  the  blow-pipe,  and  upon  charcoal  it  becomes 
black  in  the  exterior  flame,  and  red  in  the  interior  one,  without  melting. 
It  'iB  easily  soluble  in  glass  of  borax,  and  imparts  to  it  a  green  color.  It 
is  soluble  without  eflervescence  in  muriatic  acid. 


2. 

AnalyM, 

By 

LOWITZ. 

By  Vauqublin 

Oxide  of  copper 

m 

• 

5600 

25-67 

Carbonate  of  lime 

- 

• 

C30 

42-85     - 

Silica 

- 

- 

3300 

28-67 

Water 

. 

12-00 

000 

8.  It  has  been  found  accompanied  by  Green  Malachite  and  Calcare- 
ous Spar,  but  the  nature  of.its  original  repositories  is  not  known.  It  oc* 
curs  in  the  Kirghese  steppes  in  Siberia.  Minute  crystals  are  said  to  ac- 
company the  Electric  Calamine  of  Rezbanya  in  Hungary. 

DiPLOiTE.     (See  Latrobiie.) 
DiPTRE.     (See  Scapolite,) 

15 
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CUBE-ORE.    Hexafaedral  Malachite-Haloide. 
Primary  form.     Cube. 
Secondary  forms. 

1.  The  cube  with  the  alternate  solid  angles  replaced  bj 
triangular  planes. 

2.  The  jame,  but  replaced  by  four  planes,  three  of 
which  rest  upon  the  primary  edges,  the  fourth  upon  tb« 
apex  of  the  new  planes. 

3.  The  cube  with  its  edges  and  angles  truncated. 
Cleavage,  parallel  with  the  primary  form  difficult  and 

imperfect.  Fracture  conchpidal,  uneven.  Surface  of  the 
cube  sometimes  streaked  parallel  to  the  edges  of  the  sec- 
ondary faces  situated  upon  the  solid  angles.  The  other 
faces,  with  the  exception  of  the  secondary  planes  situated 
upon  the  edges  of  the  cube,  often  curved. 

Lustre  adamantine,  not  very  distinct.  Color  olive-green, 
passing  into  yellowish-brown,  bordering  sometimes  upon 
hyacinth-red  and  blackish-brown  ;  also  into  grass  green  and 
emerald  green.  Streak,  olive-green  . . .  brown,  commonly 
pale.     Translucent  on  the  edges. 

Rather  sectile.     Hardness  =  2*5.     Sp.  gr.=3*000. 

Compound  Varieties,  Massive :  composition  granular, 
rare. 

1.  Exposed  to  a  gcatle  heat,  its  color  is  changed  into  red.  Id  a  hi{;h- 
er  degree  of  temperature,  it  intumesces,  gives  h'ttle,  or  no  arsenic,  and 
leares  a  red  powder.  Upon  charcoal,  it  emits  copious  fumes  of  arsenie, 
and  melts  in  the  inner  flame  into  a  metallic  scoria,  whicii  acts -upon  (be 
magnetic  needle.  2.  jinalyais.  4 

By  Chenetiz.       By  VAUQUELiit. 
Oxide  of  iron  -        45-50        •        -        48*00 

Arsenic  -        81-00        -        •        18*00 

Oxide  of  copper  -  9*00        -        •  0  00 

Silica  -        -  ^OO        -        -  0  00 

Carbonate  of  lime       -        -  0  00        -  •     .  200 

Water  10-60        -        -        8200 
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Cube-Ore — ^CumroiDgtonite — Cupreous  Anglesite. 

.  S.  Cube-Ore -is  chiefly  (bund  in  veins  of  copper  ores  in  the  older  class- 
es of  rocks,  where  it  is  sccompaDied  by  Vitreous  Copper,  Fahlerz,  White 
IroD-Pyrites  and  Quartz. 

4.  It  is  principally  found  in  Cornwall,  in  several  copper-mines,  in  the 
neighborhood  of  iRedruth,  but  has  also  been  found  at  St.  Leonhard  in 
^France,  and  at  Schwarzenberg  in  Saxony. 

In  the  United  States,  it  has  been  met  with  in  drasy^oaUngs,  along 
with  Mispickel,  Iron,  and  Copper  Pyrites,  at  Edenville  in  Orange  coun- 
ty, (N.  Y.)  where  these  minerals  exist  in  gneiss ;  and  under  similar  cir* 
cumstances  in  Derby,  (Conn.) 

CUMMINGTONITE.     Hemi-prismatic  Wavel- 
1.1  n  e  -  S  p  a  r  ? 

.  Massive :  composition  thin  columnar,  sccfpiform  and  stel- 
lular, riather  incoherent ;  fibres  somewhat  curved. 
Cleavage  parallel  to  an  oblique  rhombic  prism. 
Lustre  silky,  color  ash-grey.     Translucent  to  opake. 
Brittle.     Hardness  =6-6.     Sp.  gr.  =3*2014. 

1.  Alone  before  the  blow-pipe,  it  is  infusible,  except  on  very  thin 
edges.  With  carbonate  of  soda  it  fuses  with  eflSsrvescnce  into  a  dark 
glass,    With  borax  it  fuses  into  a  black  glass. 

'2.  Analysig* 

By  MuiR. 

Silica  -        -        -        -      '66-543 

Protoxide  of  iron         ...        21.669 

* 

Protoxide  of  manganese      -        -         7'802 
Soda  ....  8-439 

Volatile  matter  •        -        -        -  8-178 

3.  Cumfningtonite  is  found  at  Plalnfield  and  Cummington,  (Mass.) 
in  mica-slate,  associated  with  Garnet  and  White  Iron-Pyrites. 

CUPREOUS  ANGLESITE.     Cupreous  Lead- 
Baryte. 

Primary  form.  Right  oblique-angled  prism.  M  on  T 
«il02O  46'. 
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Dolomite. 


etief ,  proTlded  their  faoM  art  not  carvilinetr  or  unusaally  pearly ;  also 
to  large  grained  and  easily  deayable  varieties,  chiefly  of  greenish  oolorB. 
Braum'§par  comprehends  those  varieties  which  possess  a  reddish  brown 
color.  Pearl'tpar  included  crystallised  varieties  with  curved  faces,  and 
possessed  of  a  pearly  lustre.  The  massive  varieties  of  granular  compo* 
sitlon  were  called  Dolomite. 

Before  the  blow- pipe,  some  of  the  varieties  assume  a  darker  color,  and 
a  higher  degree  of  hardness.  They  are  soluble  in  adds,  but  much  more 
slowly  than  Calcareous  Spar,  and  attended  with  less  efiervescence. 

2.  It  is  difficult  to  judge  of  the  chemical  composition  of  Dolomite.  It 
contains  carbonate  of  lime  and  carbonate  of  magnesia ;  but  the  relative 
quantity  of  the  two  has  not  been  accurately  ^settled.  From  several  anal- 
yses by  KX.APROTH,  the  proportion  appears  to  be  nearly  as  64*18 : 
45*82,  which  corresponds  to 

Lime  ....        80*66 

Magnesia  •        -        22*18 

Carbonic  acid       ....        47.29 

Several  analyses  of  brown-spar  give  very  similar  results ;  others  de- 
viate more  or  less  from  them.  In  general,  brown-spar  seems  tiFContain 
more  oxide  of  iron  and  manganese,  than  either  the  old  varieties  dolomite 
or  rhomb-spar. 

8.  The  different  varieties  of  Dolomite  difler  in  respect  io  their  locali- 
ties. The  granular  variety  (dolomite)  constitutes  beds  in  other  rocks, 
and  therefore  belongs,  itself,  to  the  class  of  rocks.  Rhomb-spar  occurs 
in  imbedded  crystals  and  compound  masses,  in  several  kinds  of  rocks, 
particularly  in  common  Talc,  and  less  frequently  in  compact  varieties  of 
gypsum  that  are  mixed  with  clay.  Brown-spar  is  prindpally  found  in 
metalliferous  veins. 

4.  The  variety  called  Dolomite  occurs  in  St.  Gothard,  In  the  Appen^ 
ines,  and  in  Carinthia ;  Rhomb-spar  in  various  districts  of  Salzburg,  the 
Tyrol  and  Switzerland,  at  Miemo  in  Tuscany,  (from  which  the  name  of 
Miemite  has  been  derived,)  and  in  many  other  countries ;  beautiful  crys< 
tals  at  Traversella  in  Piedmont.  Brown-spar  and  Pearl-spar  are  very 
frequent  at  Schemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freiberg 
and  elsewhere  In  Saxony,  at  Clauslhal  in  the  Hartz,  in  Norway  and 
Sweden,  at  Alston  Moor  in  Cumberland,  in  the  g^ywacke  quarries  of 
the  same  country,  in  Derbyshire,  Baeralston  and  other  places  in  Devon- 
shire. 
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Dolomite. 


In  the  U.  States  the  Rhomb-spar  variety  or  bitter-spar,  occurs  abun- 
dantly at  numerous  places  in  R.  Island,  Massachusetts  and  Vermont,  isa- 
bedded  in  common  Talc  or  its  variety,  steatite ;  as  at  Roxbury,  (V  t.)  where 
it  occurs  in  large,  yellow,  transparent  crystals,  imbedded  in  greenish 
transparent  Talc ;  at  Smithfield,  (R.  I.)  where  it  occurs  in  large  grained, 
easily  cleavable  individuals,  associated  with  white  Tale  in  Calcareous 
Spar  or  limestone,  and  rarely  in  very  perfect  implanted  rhomboids  of 
small  dimensions.  The  Pearl-spar  exists  abundantly  both  of  a  white 
color,  and  with  a  delicate  pink  tinge,  at  Lockport,  (N. Y.)  where  it  is  as- 
sociated with  Calcareous  Spar,  Celestine,  and  Gypsum  in  geodea, 
occurring  in  transition  limestoue.  The  brown-spar  is  found  at  nume- 
rous places  in  New  York  and  Ohio,  where  it  occurs  in  greywackes  and 
tecondary  limestones,  in  the  form  of  veins  and  seams.  The  massive  ra- 
fiety  of  Dolomite  constitutes  extensive  beds  in  Litch6e1d  county,  (Conn.*) 
and  in  the  south  western  towns  of  Massachusetts. 

5.  Dolomite  is  often  employed  as  a  marble,  and  rarely  in  the  produe- 
tlon  of  quick  lime.  • 

Appendix  to  Dolomitx. 

f.  Eunutrie  Carbon- Spar,    fiRKXTHAUPT. 

PonP=106o  11'. 

Cleavage  parallel  with  P  uncommonly  perfect  and  easy. 

Hardness  =  6-0,  (scale  of  Breithaupt.) 

Sp.  gr.  =2'91T7,  a  cleavage  crystal. 

The  Eumetric  Carbon-Spar  embraces  only  (he  beautffjl  twIn-crysiUf, 
above  alluded  to,  from  Traversella  in  Piedmont 

ii.  Tautoklinoua  Carbon-Spar.    Bkexthaupt. 
P  on  P  =  106®  10'  40". 
Cleavage  parallel  with  P  perfect. 
Hardness  =  4*75 ...  6.  (scale  of  Brxituattpt.) 
8p.  gr.  =  2*9688.  >  Fragments  of  cleavage  cr3rstals  from  (he 

2  9644.  >     mine  of  Beschert  GlQck  in  Freiberg. 
Color  reddish,  or  greyish-white. 

It  occurs  at  Freiberg,  Johann-Georgcnstadt^  and  probably  the  broWH- 
spar  of  Schneeberg  belongs  to  the  present  species. 

ill.  Kryptowe  Carbon-Spar.    Brxitbavpt. 

PonP»106^  ly. 

Cleavage  parallel  with  P,  but  not  very  perfect. 

16* 
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Dolomite-— Djoxy  lite. 


Hardnaw  as  4*60 . . .  4*76.  (leala  of  BmsiTHAVPT.) 
gp.  gr.  sr  2-809,  reddiih-whike,  cleavage  cryatal. 

2*8l0,  browoiah  red,  cleavage  crjrttal. 

2*827,  dark  brownSah  red  and  brown,  with  delicate 
black  atripes;  both  firom  Freiberg. 

1.  It  ooaiista,  according  to  KAnaTSif,  of 

Carbonate  of  lime                     -        -  26-40 

Carbonate  of  protoxide  of  manganeae  2*10 

Carbonate  of  iron                      -        -  -        .         0*06 

Water  and  Ion                           .        -  -        -          066 

It  tM  Ibnnd  taly  at  two  minea  in  Freiberg. 

Iv.  Isametrie  Carbon-Sjpar.    B&xitbaupt. 

PonPar:l06<>  1»^. 

^beavage  parallel  with  P  perfect. 
Hardneaa  =s  6*60 . . .  6*76.  (acale  of  B&sith auft.) 
^,  gr.  Ksa  2*847,  minute,  aah-grey  crystals  in  gypeum,from  Hall 

in  Tyrol. 
2*842,  greenish  white  masses  of  a  compound  rariety , 
from  Koloaernck  In  Billn,  (Bohemia,)  whero 
it  occurs  in  seams  in  basalt 
2  868,  minute,  but  possibly  not  perfectly  pure  dear- 
age  crystals,  of  the  above  variety,  from  Hall. 
2-867,  ffiinnte,  pure,  and  white  cleavage  crystals, 

from  Dioz. 
2*862,  asparagus    green,    cleavage    crystals,    frenk 
Schweinsdorf.    (Tbaraudite.) 

The  variety  from  IT. ill  afibrded,  to  KifAPROTK, 

Carbonate  of  Ume                       ....  88*0 

Carbonate  of  magnesia                 ....  26-6 

Carbonate  of  protoxide  of  Iron    -                        -  1*0 

Water                                         ....  2*0 

Foreign  matter                           ....  2*0 

DYOXYLITE.     Prismatoidal   Lead-Baryte., 
.  Haidinobr. 

Primary  form.    Right  rhombic  priam.    M  and  M'ss 
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Dyoxylite. 
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Secoadaiy  form. 
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Cleavage  parallel  with  M  and  P,  but  more  perfectly  par- 
allel with  the  shorter  diagonal.  The  lamin®  resulting  from 
cleavage  are  flexible,  like  Gypsum. 

Lustre  adamantine,  inclining  to  resinous,  pearly  upon  the 
perfect  face  of  cleavage.  Color  greenish-white,  or  yellow- 
ish white,  sometimes  inclining  to  grey.  Streak  white* 
Translucent. 

Sectile.     Hardness  =2*0. .. 2*5.    Sp.  gr.=:6-8...7*0. 

1.  Anaiysii. 
By  Brooks. 
Carbonate  of  lead  ...        46*9 

Sulphate  of  lead  -        -        •        6S'l 

The  eiferretceace  while  diMolviog  in  nitric  acid  is  fcaroely  perceptible. 
S.  It  U  found  in  colutnnarly  aggregated  crystalf,  at  the  Lead  hXih  in 
Scottand. 

Dtsclasite. 

MaMive ;  imperfecdj  fibroua ;  the  fibres  sometimes  dlror- 
gent. 

Lustre  ritreous.  Color  white.  Translucent.  It  poesosMt 
dotthle-refraction. 

Tough.    Hardness  above  Fluor.    Sp..  gr.  =»  1*809. 

1.  Heated  to  redness,  it  emits  moisture.  Before  the  biow-gipe,  U 
fusee  only  on  the  edges.  WiOi  soda  it  forots  a  semi-transparent  glMs, 
a^  with  bortz  and  salt  of  phosphorus  It  gires  oolorlast  glasses.  It  gn- 
^tHn^^tf  readily  with  muriatie  add. 
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Dysluhe. 


2.  dfffia/yfif . 

By  CoHNBi.1.. 
Silica  ....        67-09 

Lime  ....  26-88 

Water  -  14-71 

Soda  ....  0-44 

Potash  ....  0-28 

Oxide  of  iroQ  ....  0-32 

Oxide  of  loaDganese      ...  0*22 

r  Its  locality  ia  Faroe. 

Dfskolite.     (See  Saussurite.) 
Dtsluitb. 

*      Primary  form.    Regular  oclabedron. 

Secondary  form.  Regular  octahedron,  with  its  edgea  Iram- 
cated. 

Cleavage  parallel  with  the  primary  rather  imperfect.  Frac- 
ture Bub-conchoidal.     Surface  rough. 

Lustre  vitreous,  inclining  to  resinous.  Color  yellowiah- 
brown  or  greyish- brown.  Streak  paler  than  the  color.  Trana- 
lucent  on  the  edges ...  to  opake.    ■ 

Hardness  =  7-5  . . .  8-0.    Sp.  gr.  4*0  .. .  4*6. 

1.  Before  the  biow-pipe,  it  is  infusible. 

2.  It  is  found  in  small  quantity,  at  Sterling,  (New  Jersey,)  dissemi- 
nated through  laminated  Calcareous  Spar,  and  associated  with  Franklin- 
ite  and  Troostito. 

8.  There  Is  nothing  but  the  unimportant  property  of  color  to  diatia- 
galsh  this  mineral  from  Automalito,to  which  it  should,  without  doubt,  b« 
referred. 

Dtsodile. 

Massive ;  compact  or  laminated,    flxtremely  fragile. 

Fracture  earthy. 

Soft,  scratched  by  the  nail.    Sp.  gr.  s=  1-1 . . .  1*2. 

Color  greenish  and  yellowish,  to  liver-brown.  Streak  vitre- 
oui.  Macerated  in  water,  it  becomes  translucent,  and  lt»  lami- 
nc  acquire  elasticity.  When  breathed  upon,  it  emits  an  argiK 
*     laceous  odor. 

1.  It  bums  with  a  considerable  flame  and  smoke,  and  an  almost  isMsp- 
portably  fetid  odor,  leaving  a  residue  of  nearly  half  its  weight,  and  UBsl- 
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Earthy  Cobalt. 

tared  in  form.  It  occun  at  Melili,  near  Syracuse  in  Sicily,  in  the  fonn 
ef  a  bed  of  inconsiderable  thicknen,  between  beds  of  a  secondary  lime- 
stone* % 

2.  It  probably  belongs  to  tiie  species  Bitumen,  so  far  as  it  is  a  simple 
mineral. 

EARTHY  COBALT.    Cobaltic  Lusine-Ore/ 

Pulverulent,  iuvestiog  ores  of  iron  and  of  cobalt,  and  in- 
termingled with  these,  and  with  earthy  matters. 
Color  black. 

1.  Heated  upon  charcoal,  it  giyes  no  arsenical  odor ;  and  fus^  with 
soda,  gives  no  indication  of  manganese.  With  borax,  it  forms  a  very  in- 
tensely ]>Iue  glass. 

2.  BxuDAiTT  suggests  its  composition  to  be. 

Oxygen  -        -        -        ••       28-90 

Cobalt  ....        7110 

8.  It  is  probably  derived  from  the  decomposition  of  the  arseniurets  of 
cobalt,  being  found  in  small  quantity  with  these  ores. 

4.  Its  principal  localities  are  WOrtemberg,  Saalfeld,  Joachimsthal  and 
the  Tyrol. 

5.  The  hotryoidal  and  the  stalactitic  Earthy  Cobalt,  whose  sp.  gr.  s= 
2*24,  and  which  afibrd  moisture  when  heated,  and  the  smell  of  arsenic» 
appear  to  be  mixtures  of  the  above  mineral  with  Brown  Iron-Ore,  some 
of  the  ores  of  cobalt  and  of  manganese,  together  with  accidental  earthy 
ingredients;  of  which  character  appear  to  be  the  following  minerals: 

Prom  Riecbeltdorf. 

Analyzed  by  KliAphoth. 

Peroxide  of  cobalt  with  oxide  of  manganese        •  07*0 

Oxide  ol  manganese          ......  80*0 

Oxide  of  copper                 -        *        -        .        -        -  ,  1-0 

Water                                .*....  85*0 

SiUca                                 1240 

Alumina                            1020 

From  Saalfeld. 

Analysed  by  DoBXRXiirBB.. 

Oxide  of  cobalt  and  of  manganese      ....        fs*9 

Water  I|8| 
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Edingtonice. 

EDIN6TONITE.    Pyramidal  Dystome-Spar 
Primary  form.     Right  rectangular  prism  ?. 
Secondary  form. 

Fi|r.  164. 


a 


M  /. 


a 


Cleavage,  pretty  distinct  parallel  to  the  primary  faces. 
In  other  directions  a  small  and  conchoidal  fracture.  Sur- 
face, M  and  T  generally  smooth,  the  rest  curved  and  with- 
out lustre.  * 

Lustre  vitreous*  Color  greyish  white.  Semi-transpa- 
rent, but  oftener  translucent.     Streak  white. 

Hardness  =^4*0 . . .  4*5.     Sp.  gr.  =2*71. 

1.  It  yields  moisture  when  calcined.  It  is  fusible  before  the  blow- 
pipe into  a  transparent  glass.    It  gelatinizes  in  the  acids. 

2.  AnalytU. 

By  TVBNKB. 

fniica  S509 

Alumina 27*69 

Lime  12*68 

Water 18-82 

8.  It  occurs  at  Kilpatrick  near  Dumbarton,  (Scotland,)  where  it  i» 
accompanied  by  Harmotome  and  Thomsonite,  being  implanted  upon  the 
latter  mineral  in  crystals,  the  largest  of  which  is  only  two  lines  in  dlaaio 
eter. 


Ekkberoitk.     (See  Scapolite^) 
£(<A0UTK.     (See  Nephdine.) 
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ELECTRIC   CALAMINE.     Prismatic    Zinc- 
Baryte.     Mobs. 

Primary  form.    Right  rhombic  prism.    M  on  Ms  103^ 
36'. 

Secondary  form* 


Fig.  165. 
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Cleavage,  parallel  with  the  primary  lateral  planes,  per- 
fect ;  traces  of  cleavage  parallel  with  the  terminal  planes. 
Fracture  uneven.  Surface  of  lateral  planes  streaked  par- 
allel with  their  common  intersections.  The  rest  of  the 
faces  generally  smooth,  sometimes  rounded. 

Lustre  vitreous,  inclining  to  pearly,  sometimes  to  ada- 
mantine upon  curved  faces  of  crystallization.  Color  white, 
prevalent :  occasionally  blue,  green,  yellow  or  brown. 
Streak  white.     Transparent . . .  translucent. 

Brittle.  Hardness  =  5*0.  Sp.  gr.  =  3'379,  crystals 
from  Rossegg  in  Carinthia. 

Compound  Varieties.  Globular,  botryoidal  shapes :  sur- 
face drusy.  Massive :  composition  either  granular  or  co- 
lumnar ;  the  former  of  them  often  impalpable  and  strongly 
<ioherent,  and  then  the  fracture  becomes  uneven ;  the  lat- 
ter straight  and  divergent. 
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.    Electric  Calamine. 

1.  In  tome  of  th«  cryiUlt  of  Electric  Calamine,  diMimiltr  modifice- 
UoBf  hare  been  obferred  upon  the  oppodte  extremities  of  the  aame  cryi- 
tale,  ai  in  Tourmaline ;  attended  alto  with  the  OTolution  of  difbrent 
kinds  of  electricity,  as  in  that  mineral.  Like  the  Tourmaline,  the  elec- 
tric excitation  is  occasioned  by  common  changes  of  atmospheric  tempe- 
rature ;  and  is  not  destroyed  in  the  crystals,  even  after  their  expoeur*  to 
a  red  heat. 

Before  the  blow-pipe,  it  decrepitates  a  little,  loses  its  transparency, 
intumesces,  and  emits  a  green  phosphorescent  light  It  is  infusible  with- 
out addition,  but  is  dissolved  by  borax  into  a  clear  glassy  globule,  which 
becomes  opake  on  cooling.  It  is  phosphorescent  by  friction.  Reduced 
to  powder,  it  is  soluble  in  heated  sulphuric  or  muriatic  acid,  and  when 
cooled,  it  forms  a  jelly. 

2.  Jlnaly$i$. 

By  Bebthikr.         By  Bbrxxlius. 
Oxide  of  zIdc  €6*00  96*87 

Silica     .  .        2500  .        26-28 

Water   .  .  900  7-40 

This  species  has  been  found  artificially  produced,  lining  the  throats 
of  iron  furnaces,  in  Ss^Iisbury,  (Conn.)  where  the  ore  employed  is  the 
Brown  fron-Ore.  The  furnaces  are  constructed  of  mica-slate.  The 
mineral  presents  itself  in  coatings,  quarter  of  an  inch  in  thickness,  having 
botryoidal  shapes  with  drusy  surfaces.  Its  color  Is  a  delicate  straw- 
yellow. 

8.  Electric  Calamine  is  found  along  with  Calamine  in  veins  belong- 
ing to  various  classes  of  rocks,  but  chiefly  calcareous  ones.  It  is  usually 
associated  with  Blende  and  Galena. 

4.  Considerable  quantities  occur  at  Bleiberg  aod  Raibel  in  Carlnthia, 
Rezbanya  in  Hungary,  Freiburg  in  Brisgau,  Altenberg  near  Aix-la- 
Chapelle,  near  Tarnowitz  in  Silesia,  at  Olkuzk  and  Medziana  Gora  in 
Poland  and  in  Siberia.  It  occurs  in  Leicestershire,  Derbyshire,  Flint- 
shire, Somersetshire,  &c^  in  England;  at  Wanlockhead  and  Lead- Hills 
in  Scotland. 

In  thr  United  States,  it  has  of  late  been  discovered  in  Jefferson  co. 
(Missouri)  at  a  lead  mine  called  Yalle's  diggings,  wHere  it  is  associated 
with  Calamine. 

Emerjxd.     (See  Beryl.) 
Ehsrt.     (See  Corundum.) 
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Endellione.     (See  Bcmmonite.) 
EPIDOTE.    Prismatoidal    Augite-Spar. 

MOHS. 

Primary  form.     Right  oblique-angled  prism.     M  on  T 
=  1160  40/.       ^ 

Secondary  forms.  '^ffe-  ^^• 


MonT 
Ton  6 
6  onM' 
a  on  a 
a  on  b 


116°  36' 
128    35 
116    26 
109    24 
125     32 


M 


Fig.  167. 


Franconia,  (N.H.) 
Ffg.  168. 
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-  1450     6' 
.  148     30 

-  121     60 

-  104     30 

-  142     35 


Cleavage,  perfect  parallel  to  M ;  less  so  parallel  to  T. 
Fracture,  uneven.  Surface,  the  lateral  planes  sometimes 
streaked  vertically  :  in  general,  the'faces  are  smooth. 

Lustre* vitreous,  inclining  to  pearly  upon  perfect  faces  of 
cleavage,  and  the  corresponding-  faces  of  crystallization. 
Color,  green  and  grey,  prevalent.  Among  the  most  com- 
mon shades  of  the  6rst,  is  pistachio-green ;  in  general,  the 
green  tints  are  more  inclined  to  yellow  than  in  Pyroxend 
and  Hornblende.  The  grey  colors  pass  into,  white  and  a 
very  pale  flesh-red.  Streak  greyish-white.  I^mi-trans- 
parent . . .  translucent  on  the  edge§.  Viewed  in  a  direction 
parallel  to  the  axis,  the  color  of  the  crystals  contains  less 
yellow  than  in  the  directions  perpendicular  to  it. 

Brittle.  Hardness  ==6;0 ...  7-0.  Sp.  gr.  =3^269,  va- 
riely  Zoisite,  from  the  Saualpe;  =3-425,  Pistazite,  from 
Arendal. 

Compound  Varieties.  Twin-crystals:  axis  of  revolu- 
tion parallel  to  the  prismatic  axis,  as  represented  in  the  an- 
nexed figure;  angle  of  revolution  =  180<^. 
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Fig.  170. 
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Seireral  varieties  consist-  of  coDCentric  coats,  the  outer 
ones  of  which  berng  pealed  off,  leave  a  crystal  with  smooth 
faces.  Massive :  composition  granular,  of  various  sizes  of 
indrnduals,  sometimes  impalpable,  strongly^connected :  co- 
lumnar, straight,  and  either  parallel  or  divergent,  or  irregu- 
lar, and  of  various  sizes  of  individuals. 

1.  Epidote  includei  ZoiHU,  or  the  grey  aod  whitisir  colored  vtrietief 
of  tlie  preaent  species,  and  which  by  some  miDerlilogists  have  been  treat- 
ed of,  as  coDstitatiog  a  separate  species.  The  light  reddish-black  variety 
from  Piedmont,  called  the  Manganesian  Epidote,  Is  Zoisite  tinged  by  ox- 
ide of  manganese. 

2.  Before  the  blow-pipe,  the  varieties  of  Epidote  intumesce,  and  part- 
ly exfoliate,  but  are  wich  difficulty  brooght  to  the  condition  of  a  transpa- 
rent glass.  Those  with  much  iron  are  more  easily  fused  than  the  rest. 
With  borax,  Epidote  first  intumesces,  and  then  yields  i  clear  globule. 

8.  MnaitfitM, 

ByKx.APB0TR,    ByDsscoTiiiSt  ByTAVQUXLiv, 
ir.  tbe  GkoaJpe.  fr.  Dttophlny.  ft.  Norway. 
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4.  EjMdote  is  found  variously  disseminated  in  nearly  all  the  primitive 
roclcsy  without  however  entering  into  their  composition  as  a  regular  in- 
gredient, but  rather  occurring  in  single,  drusy  cavities,  narrow  seams 
and  veins.  The  finer  crystallizations  belong,  to  beds  of  Magnetic  Iron- 
Ore.  The  variety  Zoisife  occurs  in  single  crystals  and  crystalline  masses 
in  beds,  with  Hornblende,  Kyanke,  Garnet  and  Zircon. 

5.  Magnificent  crystals  of  Epidote  are  found  in  the  iron-mines  of 
Arendal,  Norway.  Similar  varieties  occur  also  in  Sweden.  .Very 
handsome  crystallizations  of  the  present  species  are  found  in  Switzer- 
land, Piedmont,  the  Pyrenees  and  tho  Upper  Palatinate.  Less  remark- 
able varieties  come  trom  the  Saualpe,  where  the  transition  of  the  green 
colored  crystals  into  the  grey,  or  Zoisite,  is  observed.  The  grey  col- 
ored Epidote,  or  Zoisite,  is  found  in  the  Bache  mountain  and  Schwam- 
bergAlpeln  LoweV.  Stiria ;  in  the  FichtelgebQrge,  and  in  the  Tyrol. 
The  red  manganesian  varieties  occur  at  St.  Marcel  in  the  valley  of  Aoita 
in  Piedmont. 

Crystals,  resembling  in  size,  color  and  form,  those  from  Norway  andSwe- 
den,  occur  in  the  iron-mine  of  Franconia  and  in  its  vicinity,  in  the  state  of 
New  Hampshire,  Very  beautiful  grey  crystals,  though  of  small  diam- 
eter compared  with  their  length,  have  been  found  at  Hawley,  penetrating 
•n^all  beds  of  quaitz  in  hornblende-rock.  The  pistachio-green  crystals 
occur  at  Cumberland,  (R.  1.)  in  veins  and  drusy  catties,  in  a  species  of 
trap- rock.  A  variety  precisely  similar  to  that  from  Piedmont  has  been 
found  in  small  quantity  at  Haddam,  (Con.)  forming  a  vein  in  gneiss  aboot 
one  inch  wide.  But  (he  greyish  white  colors,  or  Zoisite  varieties,  are  the 
most  frequent  in  the  U.S.  These  occur  in  columnar  compositions,  in  which 
tbe  individuals  are  large,  at  Wardsborough,  (Vt.)  Millbtd,  (Conn.)  but 
particularly  at  Goshen  and  WiUlaafwburg,  (Mass.)  In  the  last  mentioned 
places  they  exist  in  Veins  and  beds  of  quartz  situated  in  mica  slate.  la 
the  eastern  part  of  Maine,  a  radiating  variety  has  been  discovered,  which 
is  purplish  red  at  the  centres  of  the  fibrous  masses,  but  assumes  the  pis- 
tachio-green  where  the  fibre's  diverge  m<|st.  A  variety  of  Zoisite  in 
long,  nearly  impalpable  fibres,  of  a  dark  bluisth  grey  color,  occurs  with 
Calcareous  Spar  in  mica  slate,  at  Moutpelier,  (Vt.) 

EPISTILBITE.    "DLplogcnous  Kouphone-Spar. 

MOHS. 

Primary  form.    Right  rhombic  prism.     M  on  Ms=135^ 
10'. 
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Secondary  forms. 
Fig.  m. 


Fig.  172. 
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Cleavage,  perfect  parallel  with  the  shorter  diagonal  of 
the  prism.  In  other  directions  only  an  uneven  fracture. 
Surface,  the  faces  M  shining,  but.uneven,  not  admitting  of 
the  use  of  the  reflective  goniometer ;  the  faces  i  are  dull ; 
/  are  smooth  and  shining. 

Lustre,  on  M  vitreous ;  that  of  r  pearly.    Color,  white. 
Transparent,  to  translucent  on  the  edges. 

Hardness  =4'5.     Sp.  gr.  =  2-249 . . .  2-50. 

Fig.  178. 


Compound  Varieties.  Twin-crys- 
tals :  axis  of  revolution  perpendicular : 
face  of  composition  parallel  to  one  of 
the  primary  lateral  faces :  angle  of  rev- 
olutiob  =s  180^.  Massive  :  composi- 
tion granular. 

16* 
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EpisdlbHe-rEpsom  Salt. 

1.  £|>i8tilbite,  according  to  Dr.  B&swbtxr,  U  desUtute  of  tho  two 
systems  of  colored  rings,  -which  are  Tisible  in  Heulandite.  The  double 
refr^tion  of  the  former  mineral  is  also  vastly  greater  than  that  of  the  lat- 
ter ;  it  also  gives  the  white  light  of  fixed  polarixation,  and  exhibits  at  its 
edges  many  orders  of  colors. 

2.  Before  the  blow-pipe,  on  charcoal,  it  froths  up,  and  f^iyrms  a  vesic- 
ular enamel,  but  cannot  be  melted  into  a  globule.  In  the  matrass,  it 
intumesces  considerably,  and  gives  off  water.  Borax  dissolves  a  great 
quantity  of  it,  and  forms  a  clear  globule.  A  is  also  soluble  in  salt  of 
phosphorus,  with  the  exception  of  a  skeleton  of  sUica.  With  solution  of 
cobalt  the  enamel  becomes  blue.  It  is  soluble  in  concentrated  muri- 
atfc  acid,  with  the  exception  of  a  fine  granular  residue  of  silica. 

8.  Jlnalyns. 

By  Rose. 

Silica             68-59 

Alumina 17'62 

Lime             7-56 

Soda               1-78 

Water            14-48 

4.  It  occurs  in  amygdatoidal  rocks  in  Iceland  and  tlio  Faroe  Islands* 
along  with  Heulandite,  and  at  Poonah  fn  India. 

EPSOM   SALT.     Prismatic    Epsom-Salt. 

JAMiESOir. 

Primary  form.  Right  rhombic  prism.  M  on  ]Vr=90^ 
3CK. 

Secondary  forms. 

1 .  The  primary,  having  the  terminal  edges  deeply  re- 
placed, so  as  to  form  pyramids  at  each  extremity,  and  like- 
wise having  the  acute  lateral  edges  truncated. 

2.  The  same  form,  with  the  addition  of  tangent  trunca- 
tions of  the  obtuse  lateral  edges,  and  of  the  upper  edges  of 
the  pyramidal  terminations. 

Cleavage,  perfect  parallel  to  the  shorter  diagonal  of  the 
primary  form ;  less  so,  parallel  with  the  faces  formed  by  ibe 
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truDcatioti  of  the  pyramidal  edges.  Fracture,  conchoidal. 
Surface,  crystals  striated  venically  upon  their  lateral  planes. 

Lustre  vitreous.  Color  wjiite.  Streak  white.  Trans- 
parent . .  •  translucent. 

Rather  brittle.  Hardness2*0 . . .  2-5.  Sp.  gr.=sl*751. 
Taste  saline  and  bitter. 

Compound  Varieties.  Botryoidal,  reniform,  and  in  the 
shape  of  crdsts :  composition  columnar,  if  the  particles  are 
very  delicate,  the  lustre  become?  pearly.     Pulverulent. 

1.  It  deliquesces  before  the  blovr-pipe,  but  is  with  difficulty  ftuiUe, 
if  Us  water  of  crystallization  has  been  driven  off  It  dissolves  very  rea- 
dily in  water. 

2.  AnalytU. 

By  VoGEL. 

Water  ....  480  *      ' 

Sulphuric  acid         ....  83-0 

Magnesia  ....  18'0 

3.  It  effloresces  fVooi  several  rocks,  both  In  their  original  repositories, 
and  in  arii6cial  walls.  It  forms  the  principal  ingredient  of  certain  min- 
eral waters. 

4.  It  occurs  in  Freiberg,  and  in  its  neighborhood,  efflorescent  upon 
gneiss ;  likewise  In  Scotland,  in  the  Harts,  in  Berchtesgaden,  in  Salz- 
burg, at  Idria  in  Camiola,  in  Bohemia  and  in  Hungary. 

It  abounds  in  the  limestone  caves  of  Kentucky  and  Indiana,  whose 
floors  are  often  covered  with  it  in  delicate  crystals,  intermingled  with 
dry  earth  to  a  considerable  depth.  In  New  York  also,  ten'  miles  from 
Coeymans,  on  the  east  face  of  the  Helderberg,  it  effloresces  from  the 
calcareous  sandstone. 

5.  After  having  been  purified,  it  is  employed  in  medicine,  as  well  as 
'  for  the  production  of  magnesia. 

ERINITE.    Dystome    Gopper-Bary  te. 

Highly  crystalline :  the  individuals  arranged  in  concen- 
tric coats,  with  rough  surfaces,  produced  by  the  termina- 
tion of  exceedingly  minute  crystals ;  the  layers  often  not 
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firmlj  coheriDg,  so  that  they  may  easily  be  separated  from 
oae  another.  These  layers  themselves  are  very  compact, 
exhibitiDg  ao  uneven  or  imperfectly  conchoidal  fracture,  and 
traces  of  cleavage.* 

Color,  a  beautiful  emerald  green,  slightly  Inclining  to 
grass-green.  Streak  green,  but  paler.  It  is  sligbdy  trans- 
lucent on  the  edges. 

Brittle.     Hardness  ^=4*5  • . .  5*0.     Sp.  gr.3s4*043. 

i.'Analytig, 

By  TuRNXB. 
OxiJe  of  copper  64'44 

Alumina  .  1*77 

•Areenic  add  88*78 

Water  6-01 

2.  It  is  anociated  with  other  species  of  arftniateof  copper,  and  occurs 
Id  the  county  of  Limericlc  in  Ireland. 

Erlan. 

Masrive  :  compoiition  granular,  also  impalpable  aud  slaty. 
Fracture  splintery  and  uneven. 

Color  greenish  grey.  Lustre  feebly  Titreous  to  dull.  Streak 
white,  and  possessing  a  resinous  or  oily  lustre. 

Hardness  :=  6*5 . . .  6*6.    Sp.  gr.  =b  8*0 . .  .8*1. 

1.  Analy$is, 

By  Gmkliit. 
Silica  60*8 

Alumina 16*9 

Lime  .        16*7 

Oxide  of  manganese  .        .  6*6 

Soda  8*0 

2.  It  occurs  associated  with  Mica  at  Schwaraenberg  in  Saxony,* lorm- 

ing  a  mountain  mass. 

■      I  ■  ■  -■■.II  ■  I  ,  ^.^i^^y.^—  ■  . 

*  These  plates  form  crest-like  aggregations.  A  drenmstance  which 
greaUy  increases  the  difficulty  of  observing  the  regular  fi>rms,  is  the 
want  of  lustre ;  the  surface  of  the  concentric  layers  being  quite  dull, 
while  there  is  only  a  slight  degree  of  resinous  histrs  oo  Ae  Ametare. 
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8.  From  the  foregoing  deseriptSon,  Erlan  would  appear  to  be  only  % 
▼ariety  or  arglilite. 

EssoNiTE.     (See  Garnet.) 
EUCHROITE.    Peritomous  Copper-Baryte. 
Primary  form.     Right  rhombic  •prism*    M  on  M=sll7^ 

Secondary  form.  ^^^^^' 

P. 


M 

on  M 

I 

on   / 

s 

on  s 

n 

on  n 

17^ 

• 

gtr " 

a; 

78 

47 

95 

12 

87 

62  J 

&9 

• 

Cleavage,  parallel  to  the  primary  lateral  planes,  distinct; 
indistinct  parallel  to  n. 

Fracture  small  conchoidal,  uneven.  Surface,  the  verti- 
cal faces  of  the  prism  streaked  parallel  to  their  common 
edges  of  combination. 

Lustre  vitreous.  Color  bright  emerald -green.  Streak 
pale  apple-green.  Double  refraction  considerable.  Trans- 
parent . . .  translucent. 

Rather  brittle.  Hardness  =  3-5  . . .  4-0.  ^  Sp.  gr.  =» 
3-389. 

1.  In  the  matrass,  it  loses  its  water,  and  becomes  yellowish  gpreen  and 
friable.  When  heated  to  a  certain  point  upon  charcoal,  it  is  reduced  in 
an  instant  with  a  Icind  of  deflagration,  leaving  a  globule  of  malleable  cop- 
per, with  white  metallic  particles  di.«persed  throughout  its  mass,  which 
are  entirely  volatile  upon  a  continued  blast. 

2.  Analysis. 

By  TURRBR. 

Peroxide  of  copper  47*85 

Arsenic  acid  .    *    83*02 

•Water  .        .  18*80 

S.  It  tras  discovered  at  Libethen  in  Hungary,  in  quartzoae  mica  slate. 
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EUCLASE.    PrisnAatic    Emerald.      Mohs. 

Primary  form.    Right  oblique*angIe()  prism.    M  onT^ 
130*^  60^ 

Secondary  form, 

.  Fig.  176. 
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Cleavage,  highly  perfect,  and  very  easily  obtained  par« 
allel  to  P ;  less  distinct  parallel  to  T.  Fracture  perfectly 
coQchoidal,  and  very  easily  obtained.  Surface,  the  faces 
between  T  and  P  streaked  parallel  to  tbeir  common  inter- 
section. 
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Lustre  vitreous.  Color  mountain-greeo,  passing  into 
blue,  and  white,  always  pale.  Streak  white.  Transpa- 
rent . . .  semi-transparent,  generally  the  first. 

.  Very  brittle  and  fragile.     Hardness  =  7*5.     Sp.  gr.  = 
3*098,  a  greenish-white  crystal. 

1.  Before  the  blow* pipe,  it  intumesces  in  a  strong  heat,  and  becomei 
white.  If  the  heat  be  still  farthcE  increased,  it  melta  into  a  white  ena- 
mel. 

2.  An(tty$i8. 

By^BERZBLIUS. 


Silica 

48-22 

Alumina 

30-06 

Glucina 

21-78 

Oxide  of  iron 

222 

Oxi(|eoftin 

'      .                   0-70 

8.  Nothing  as.  yet  is  known  with  sufficient  accuracy,  of  the  mode  of 
its  occurrence  in  nature.  The  first  yarieties  of  it  were  brought  by  Dom- 
BBT  from  Peru.  It  was  afterwards  found  at  Capao  in  the  mining  dis- 
trict of  Villa- Ricca  in  Brazil,  where  it  occurs  in  beautifully  crystallised 
yarieties  in  a  chloritic  slate,  resting  on  sandstone,  along  with  Topaz.  It 
is  generally  brought  to 'Europe  In  fractured  crystals. 

EUDYALITE.    Rhombohedral  Petaline-Spar. 

Primary  form.     Rhomboid.     P  on  P  =  12P  40'. 
Secondary  form. 

Fig.  176. 


P  on  tt 


106O36'    I    Ponz 


I260  13^ 


192  PHTSIOGRAPHT. 
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Cleavage,  parallel  to  o  distinct )  parallel  to  z  less  so  : 
traces  qf  cleavage  parallel  with  the  faces  of  the  primary 
rhomboid.  Fracture  condboidal  or  mieveo.  Surface 
smooth,  but  often  rather  uneven. 

.  Lustre  vitreous..  Color  brownish-red.     Streak  white. 
Translucent  on  the  edges . . .  opake. 

Hardness  =5*0 . .  •  5-5.     Sp.  gr.  =^2-898. 

1.  Before  the  blow-pipe»  it  melts  into  a  leek-green  scoria.    If  redu- 

eed  to  powdar,  it  gelatinizes  with  acids. 

2.  Anatynii. 

By  Stromvtsr. 
SUica  ....        5200 

Zirconla                 .     /  .  10-89 

Lime                       .*        .        .        .  10*14 

Soda                       .        .        .        .  iS  92 

Oxide  of  Iron          ....  6*85 

Oxide  of  manganese      .      *  .  2-67 

Muriatic  acid         ....  108 

8.  It  is  found  in  Greenland,  mixed  with  Sodalite,  Hornblende,  and  a 

mountain  green  vatiety  of  Feldspar. 

EUKAIRITE.     Selenious  Polypoine-Glance. 

Massive  :  composition  granular  or  impalpable. 

Lustre  metallic.  Color  lead-grey.  Streak  white,  when 
impressed  with  the  nail. 

Ductile.     Hardness  =2-0 . . .  2-5. 

i.  When  heated  alone  before  the  blow-pipe,  it  emits  a  strong  smell  of 
selenium,  and  yields  greyish  white,  and  hard  metallic  globules.  Heated 
with  lead  upon  bone-ashes,  it  gives  a  globule  of  silver.  In  an  open  tube, 
it  affords  a  precipitate  of  selenium  and  selenious  acid.  It  prevents  the 
reaction  of  copper  with  fluxes,  and  is  soluble  in  nitric  acid. 

2.  AnaiyM. 
By  Berzsx^ius. 

Selenium     .        .        .       '81*68        .        .  .  26*00 

Silver                                    4316        .        .  .  88-98 

Copper        .                         26-26  .  28*06 

Earthy  matters    .        .          0  00        ..  ,  8*90 
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3.  It  oceura  diaiemliMM  tbnragh  Calcareooi  Spar,  In  the  miiM  of 
SkrickenuD  in  Smoland. 

FAHLERZ.     Tetrahedral    Copper-Glance. 

MOHS. 


Primary  form.    Tetrahedron. 
Secondary  forms. 

Fig.  177. 


Fig.  178. 


Xapnik. 


Fig.  179. 


Fig.  180. 


5.  Rhombic  dodecahedron. 

6.  Icosaletrahedron. 

7.  Trigonal  dodecahedroni  resulting  from  the  extension 
of  the  bevelling  planes  in  Fig.  179. 

Cleavage,  not  visible,  except  traces  of  the  octahedron. 
Fracture  conchoidal,  of  difierent  degrees  of  perfection 
Sarfacci  the  tetrahedron  and  the  trigonal  dodecahedron 
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generally  streaked  irregularly,  parallel  to  their  common  edg- 
es of  combination,  not  rough;  the  dodecahedron  some- 
times a  little  rough.     Some  varieties  are  subject  to  tarnish. 

Lustre  metallic.  Color  steel-grey . . .  iron-black.  Streak 
unchanged,  sometimes  inclining  to  brown. 

Rather  brittle.  Hardness  =  3*0  . . .  4'0.  Sp.  gr.  = 
4"  104,  from  Cremnitz ;  =  4*950  from  Kapnik ;  =  4*798, 
from  Scbwatz. 

Compound  Varieties.  Twin-crystals :  face  of  compo- 
sition parallel  to  a  face  of  the  octahedron  ;  the  individuals 
continued  beyond  the  face  of  composition. 

Fig.  181. 


Dillenbarg. 

Massive  :  com  position  granular,  of  various  sizes  of  indi- 
viduals, strongly  connected,  and  often  impalpable ;  fracture 
uneven. 

1.  Schwarzerz  has  been  distinguished  as  a  subspecies  under  Fahlerz, 
but  differs  only  in  having  a  deeper  black  color,  and  a  more  conchoidal 
■fracture. 

The  varieties  of  the  present  species  diflfer  somewhat  in  their  behavior 
before  the  blow-pipe,  arising  chiefly,  it  may  be  concluded,  from  acci- 
dental mixtures,  depending  upon  the  substances  with  which  they  occur 
Mtodated.  Some  yield  arsenic  when  roasted,  others  antimony,  and  the 
residue  melt  in  difibrcnt  way<e.  After  roa«litig,  Ihcy  yield  a  globule  of 
eopper. 
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2.  Analygis, 

By  KX.AP&OTK. 

of  Fahlen.              ^of  flcbvaixen. 

4800 

40*25 

1400 

0*75 

000 

28*00 

1000 

18*50 

25*50 

13*50 

0-50 

0*80 

Copper 

Arsenic 

Antimoay 

Sulphur 

Iron 

Silver 

Other  varieties  contain  the  same  ingredients  in  other  proportions. 
Some,  moreover,  contain  zinc,  mercury,  or  lead ;  and  in  some  varieties 
as  much  as  18^  p.  c.  of  silver  has  been  discovered :  in  others  again,  a 
flmall  quantity  of  gold  is  detected. 

8.  Fahlerz  is  found  in  beds  and  veins.  It  is  accompanied  by  Copper 
Pyrites,  Spathic  Iron,  and  Quartz. 

4.  The  varieties  of  a  steel-grey  color  are  found  in  veins  near  Frei- 
berg in  Saxony,  and  in  beds  in  Anhalt  in  the  county  of  Gdmor  in  Hun- 
gary, in  Stiria,  &c. ;  varieties  called  Schwarzerz  are  met  vrith  in  veins 
at  Schwatz  and  other  places  in  Tyrol,  at  Kapnik  in  Transylvania,  at 
Cremnitz  in  Hungary ;  also  at  Clausthal  and  Andreasberg  in  the  Hartz. 
It  occurs  also  in  the  neighborhood  of  Dillenburg ;  in  Mansfield ;  in  small 
quantities  at  Airthrie,  and  other  places  in  Scotland ;  in  Cornwall,  and  in 
South  America. 

FAHLUNITE.     Peritomous  Petaline-Spar. 

Primary  form.  Oblique  rhombic  prism.  M  on  M= 
109°  28^     M  onP=10lo  39/^     Reniform  massive. 

Cleavage  parallel  to  (he  primary  form.  Fracture  coa- 
choidal . . .  uneven,  splintery. 

Lustre  vitreous.  Color  olive-green  and  oil  green,  pass- 
ing into  yellow,  grey,  brown,  and  black.  Streak  greyish- 
white.     Feebly  translucent  on  the  edges  . .  •  opake. 

Hardness  =6*0 . . .  6-6.     Sp.  gr.  =2*61  . . .  2*66. 

1.  Before  the  blow-pipe,  it  becomes  pale-grey,  and  melts  od  itii  thin- 
nest edges.  It  is  but  slowly  dissolved  in  glass  of  borax,  and  communi- 
cates to  it  the  color  produced  by  oxide  of  iron. 


196 


PHT8IOOBAPHT. 

FahluDite — Feldspar. 


2.  jSnaHytu, 
By  TaoiiX.B-WACHTi»i8Txa. 
A  black  nuunive  var.     CiyatalUzed  grej  var.    Blackiah  gref  Tar. 


Sp.  gr.  -2-68. 
Silica                                  48-61 

Sp.gr.  —274 
44-60 

Sp.gr.  -2-79 
44-95 

Alumina                            25-81 

8010 

80-70 

Oxide  of  iron                      6-85 

8-86 

7-32 

MagneaU                           6-57 
Protoxide  of  manganese      O'OO 
40.  mixed  with  ox.  of  iron    1*72 

6-76 
000 
2-24 

6-04 
1-90 
0*00 

Soda                                    4-46      , 
Potash                                  0-94 

•     1   1-98 

000 
188 

Fluoric  acid  with  silica       016 

000 

0-00 

Lime                                    000 

185 

0-95 

Water                                1166 

985 

805 

8.  It  occurs  at  Fahlan  in  Sweden,  in  a  talcose  or  chloritic  slate,  witli 
Galena  and  Copper  Pyrites. 

Fassaite.     (See  Pyroxene.) 
FELDSPAR.    Orthotomous  Feld-spar.    Moas. 

Primary  form.     Doubly  oblique  prism.*     M  on  T  = 
120^.     PonM=90o.     PonT=:670  16'. 

Fig,  182. 


*  In  the  description  of  this  species,  it  has  been  found  the  most  conven* 
ient  to  represent  the  crystals  after  the  method  of  Haxjt,  in  preference 
to  that  of  Brooks,  whose  projections  haye  generally  been  adopted  in 
the  present  work. 


FHTSIOCimAPHT. 

Feldspar. 


I©7 


Secondary  forms. 


Fig.  183. 


Fig.  184. 


Fig.  185< 


Fig.  186 


l86re. 


Fig.  187 


Fig.  188. 


KUdlelleld  ana  Beeket,  (Mms.) 
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Fig.  189 


Id  order  to  render  more  easily  intelligible  the  changes 
suffered  by  the  primary  form,  the  planes  M  and  T  have  the 
same  position  given  them  in- the  secondary  forms,  as  in  the 
figure  by  which  the  primary  is  illustrated.  Fig.  183.  (unt- 
iaire.  Haut.)  M  on  y=90O.  H.  P  on  y=99o  29'.  H. 
Fig.  184.  {prismaiique.  Haut.)  M  on  Z  =  120°.  H. 
P  on  1=111°  40'.  H.  Fig.  186.  {binaire.  H.)  T  on  f 
=60.  Fig.  186.  {ditetraedre.  H.)  Pona;=128o  51',  H. 
Fig.  187.  {sexdecimal  H.)  a?  on  y  =  150°  46'  28".  H. 
M  on  *=116°  20'.  H.  Fig.  188.  (synoptique,  H.) 
Tor  Mon  2r=l50°.  M  or  P  on  n  =  136°.  j  on  x  = 
164°  40'.  H.  J  on  *=  149°  10'.  P.  This  is  a  reunion  of 
all  the  modifications  bf  Feldspar.  Crystals  agreeing  with 
it,  with  the  deficiency  of  planes  n  q  and  y,  are  found  at 
Greenfield,  near  Sarat€>ga,  (N.Y.) ;  also  at Haddam,  (Conn.) 
Others,  only  wanting  planes  n  and  q^  occur  at  Govemeur, 
St.  Lawrence  co.  (N.Y.)  Fig.  189.  This  iis  an  elonga- 
tion of  Fig.  187,  in  the  direction  of  the  edge  between  P  and 
M.  Fig.  188,  suffers  the  same  elongation  in  the  direction 
ef  the  plane  n. 
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Cleavage,  parallel  with  P  highly  perfect,  and  easily  ob- 
tained ;  parallel  with  M  perfect,  with  T  obscure,  though 
sometimes  obvious.  Fracture  conchoidal  to  uneven.  Sur« 
face  frequently  streaked  in  a  horizontal  direction ;  most  of 
the  other  faces  are  smooth. 

Lustre  vitreous,  sometimes  inclining  to  pearly  upon  per- 
fect faces  of  cleavage.  Color  white,  prevalent,  inclining  to 
grey,  green  and  red ;  sometimes  grey;  flesh-red,  verdigris 
green.  Streak  greyish  white.  Transparent,  translucent 
on  the  edge.  A  bluish  opalescence  observable  in  the  di- 
rection of  T,  most  distinctly  in  transparent  varieties.  The 
variety  called  moonstone,  from  Ceylon,  appears  considera- 
bly more  red,  and  of  a  lower  degree  of  transparency,  if 
viewed  perpendicularly  to  T,  than  in  any  other  direction. 

Brittle.  Hardness  =  60.  Sp.  gr.  =  2*558,  a  white 
transparent  variety ;  limits  of  the  species  2.53 . . .  2*60. 

Compound    Varieiies.     Twin-crystals.      1.    Face    of 

composition   parallel  with  the   edge  between  P  and  M. 

(Fig.  189.)    Axis  of  revolution  perpendicular  to  the  plane 

d  gfl  k  h  uo(  the  same  flgure.     Angle  of  revolution  a 

160^.     See  annexed  figure. 

Fig.  i»o. 


If  this  mode  of  composition  be  repeated  on  all  the  facet 
of  the  same  form,  four  sided  prisms,  consisting  of  four  indi- 


soo 
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nduals,  will  be  formed,  which  are  nearly  rectangular,  and 
bounded  on  their  extremities  by  the  faces  P  P  and  x  9. 
This  composition  is  seen  in  the  annexed  figure. 

Fig.  191. 


It  la  a  freqaent  form,  from  St  Oothard* 

3.  Two  crystals,  like  Fig.  187,.  excepting  planes  x  and 
5.  Axis  of  revolution  parallel  to  the  principal  axis,  face  of 
composition  parallel  either  to  the  right  (Fig.  192.)  or  to  the 
left  faces  (Fig.  193.)  of  M. 


Fig.  193. 


Both  are  found  near  Blbogen  In  Bohemia. 

3.  Axes  of  revolution  perpendicular,  face  of  composi- 
tion parallel  to  P,  angle  of  revolution  =180^. 
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Fig.  194. 


LaClajette  and  Loire  In  France. 

Sometimes  there  occurs  a  composition  according  to  sev-* 
eral  of  these  laws  at  once.  Massive  :  composition  granu- 
lar, of  various  sizes  of  individuals,  sometimes  lamellar. 

1.  Several  dUtioct  species  were  formerly  included  under  the  name  of 
Feldspar,  and  Tariously  subdivided  into  subspecies  and  varieties.  First, 
those  gray  varieties  which  possess  bright  iridescent  colors,  were  establish- 
ed  into  a  particular  subspecies,  under  the  name  of  Labrador  Feldspar. 
These  are  now  known  to  comprehend  varieties  of  Feldspar  and  of  Labra- 
dorite.  The  most  transparent  and  pure  varieties,  generally  in  implanted 
crystals,  lining  the  walls  of  narrow  veins  in  ancient  rocks,  were  likewise 
considered  as  a  particular  subspecies,  and  called  Adularia,  It  is  made 
up  of  Feldspar  and  Albite.  The  less  transparent  varieties  were  divided 
into  common  and  compact  Feldspar  ;  the  first  of  which  contained,  though 
oot  exclusively,  easily  cleavable  crystals ;  the  second,  imbeJded  crys- 
tals, having  no  distinct  cleavage,  and  compound  masses  of  small,  or  im- 
palpable and  strongly  connected  individuals.  Common  Feldspar  con- 
tains varieties  of  all  the  species  enumerated  above.  From  it.  Clinkstone, 
which  is  commonly  a  mixed  mineral,  and  forms  the  mass  of  porphyry- 
slate,  was  distinguished  as  a  particular  species ;  so  also  was  Variolite^ 
consisting  of  small  globular  masses,  imbedded  in  a  mixed  rock.  It  has 
DOt  been  exactly  ascertained  to  what  species  Clinkstone  and  V ariolite  be* 
long.  Imbedded  crystals  of  considerable  degrees  of  transparency,  in  por- 
phyry alate,  occurring  also  in  various  other  trachytic  and  volcanic  rockSj 
were  called  glassy  Feldspar.  Ice-spar  occurs  in  white  transparent 
crystals,  greajtiy  resembling  Adularia  and  gtasay  Feldspar,  but  implanted 
in  tl|e  drusy  cavities  of  rocks  ejected  by  Mount  Vefuvius.    In  regard  to 


203  ]^fitSI06&APttt. 

Feldspar. 


the  particular  state,  in  which  the  varieties  of  cominoii  Feldspar  occar» 
those  which  are  more  or  less  decomposed,  were  desigoated  by  thedeDom- 
ination  of  earthy  common  Feldspar ,  and  considered  as  a  particular  sub- 
species. If  (he  decomposition  has  arrived  at  its  limits,  so  that  the  whole 
is  converted  into  a  more  or  less  firmly  coherent  powder,  Porcekun- 
Earth  is  formed.  It  is  possible  that  porceUin-earth  arises  from  the  de- 
composition of  several  species  of  the  Feldspar  family. 

Before  the  blow-pipe,  upon  charcoal,  Feldspar  becomes  glassy,  semi- 
transparent  and  white,  but  melts  with  difficulty,  and  only  upon  its  edges, 
into  a  semi-transparent,  vesicular  glass.  It  is  dissolved  by  borax,  but 
slowly  and  without  eflfervescence,  into  a  clear  globule.    It  is  not  acted 

upon  by  acids. 

Jlnalyn*. 

By  Vauquelin.         By  Klaproth. 

Adalaria.         Common  Feldspar  fr.  Carlsbad. 
Silica  6400  64*50 

Alumina  20-00  19*75 

Potash  1400  .         11-60 

Lime  2*00  .     a  trace. 

Oxide  of  iron  000        .        .  175 

Water  000  .  0  75 

Feldspar  frequently  enters  into  the  composition  of  rocks,  and  consti- 
tutes, with  Quartz  and  Mica,  the  different  kinds  of  granite  and  gneiss  ; 
with  Hornblende,  it  forms  syenite  and  greenstone ;  and  with  Augite,  the 
Augite-rock.  To  several  of  these  rocks,  large  crystals  of  Feldspar  im- 
part a  porphyrilic  appearance ;  and  it  is  a  characteristic  mark  of  the  dif- 
ferent kinds  of  porphyry  more  properly  so  called,  to  have  isolated  crys- 
tals of  this  species  distributed  throughout  their  compact  mass.  Basalt, 
and  some  other  allied  rocks,  must  be  considered  as  most  intimate  mix- 
tures of  Feldspar  with  Hornblende  or  Pyroxene,  or  with  both  these  spe- 
cies, the  individuals  being  so  small  as  to  be  no  longer  recognizable.  In 
several  of  these  rocks  which  contain  Feldspar  as  one  of  their  ingredients, ' 
larger  masses  of  it  frequently  form  concretions  separated  from  the  rest, 
and  assume  the  shape  of  more  or  less  extended  beds.  If  these  be  de- 
composed by  the  action  of  the  atmosphere,  and  their  situations  be  favora- 
ble. Porcelain  earth  is  formed,  among  the  most  remarkable  of  which  we 
'notice  those  in  gneiss,  at  Aue  near  Schneeberg  in  Saxony,  and  at  Haf* 
nerzell  in  the  district  of  Passau.  At  Carclaise  and  Cligga  in  Cornwall, 
the  porcelain  earth  originates  in  the  decomposition  of  granitic  rocks.  It 
occurs  frequently  in  beds  along  with  ores  of  iron  and  titanium,  with  sev- 
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eral  species  of  the  Hornblende  and  Garnet  families ;  but  it  may  be  con-  ' 
sidered  as  a  rarity  in  Teins,  except  in  those  which  are  composed  of  the 
same  species  of  which  the  rocks  consist  which  they  traverse.  In  these^ 
its  varieties  are  accompanied  by  Axinite,  Quartz,  several  ores  of  titani* 
urn,  Calcarious  Spar  and  other  species ;  and  have  their  surface  some- 
times covered  with  scaly  particles  of  Talc.  Sometimes  the  crystals  have 
their  surfaces,  particularly  the  planes  M,  covered  with  crystals  of  Al- 
bite,  disposed  in  parallel  position. 

The  finest  crystals  of  Adularia  are  found  in  the  highest  districts  of  St. 
Gothard,  and  the  Alps  of  Savoy ;  several  varieties  occur  also  in  Salzburg, 
the  Tyrol,  Bava'ria,  Dauphiny,'the  ble  of  Arran,  in  Cornwall  and  Wales. 
Very  large  crystals  of  Feldspar  are  found  in  Siberia,  which  are  general- 
ly penetrated  by  Quartz,  sometimes  of  considerable  transparency.  Am- 
azon stone,  a  verdigris-green  variety,  associated  with  small  white  crys- 
tals of  Albite,  occurs  near  Fort  Troitzk  in  the  UraUan  mountains.  Com- 
pact Feldspar,  forming  the  body  of  clinkstone-porphyry,  is  found  in  the 
ik>hemian  Miltelgebirge,  in  the  western  islA  of  Scotland,  >t  Sahla  in 
Sweden,  in  the  Hartz,  &c.  Yariolite  has  been  noticed  from  Piedmont 
and  Corsica.  The  finest  varieties  of  porcelain  eaith  are  (hose  from  Chi- 
na, where  i(  is  called  Kaolin,  from  Saxony,  from  Passau,  and  from  Li- 
moges in  France. 

The  United  States  have  thus  far  aflbrded  few  handsomely  crystallized 
specimens  of  the  present  species,  although  they  have  been  quoted  from 
a  number  of  localities.  The  most  interesting  of  these  are  Rossje  and 
Governeur  in  St.  Lawrence  co.  (N.Y.)  Greenfield  near  Saratoga  in  the 
same  state,  and  Haddam,  (Conn.)  At  the  first  mentioned  place  it  is  as- 
soetated  with  crystallized,  white  Hornblende  and  ScapoHte  in  limestone, 
and  at  the  two  last  with  Chrysoberyl,  Garnet  and  Tourmaline  in  a  gra- 
nitic vein.  A  few  crystals  have  been  aflbrded,  apparently  belonging  to 
this  species,  at  Franconia,  (N.H.)  in  a  vein  made  up  chiefly  of  large  crys- 
tals of  Epidote  and  Quartz.  Crystallized  Feldspar  in  small  quantity,  fre- 
quently accompanies  Beryl  inN.  England ;  and  is  met  with  also  in  loose 
masses,  lining  small  cavities  in  a  rock  made  up  of  Hornblende,  Au- 
gite,  and  massive  Feldspar.  The  crystals  are  often  deeply  imbedded 
in  Calcareous  Spar.  Under  these  circumstances.  It  has  been  found 
at  Middlefield  and  Becket,  (Mass.)  Feldspar  exists  in  very  large  im- 
perfect crystals,  disseminated  through  gneiss,  and  imparting  to  it  a  por- 
phyritic  appearance,  throughout  the  primitive  region  of  New  England. 
It  is  found  of  a  verdigris  green  color,  crystallized  and  massive,  at  Bever- 
ly, (Mass.)    Tbo  flesh-colored  varieties  appear  to  abound  more  in  the 
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granite  which  accompanies  the  Atlantic  coasC  from  Connecticut  to 
Maine,  though  often  met  with  in  the  interior.  Adularia,  or  opalescent 
varieties,  though  not  the  most  strong1y*marked,  occur  in  Worcester  co. 
(Mass.)  and  in  the  granite  bordering  upon  Lake  George,  near  Ticonde- 
roga,  (N.Y.)  as  well  as  at  Haddam,  (Conn.)  and  Paris  in  Maine.  Feld- 
spar in  very  large,  perfectly  cleavable  individuals,  and  suited  to  all  the 
purposes  of  porcelain  manufacture,  abound  in  Charles  co.  (Penn.,)  Dela- 
ware, in  the  Highlands  of  New  York,  and  at  several  places  in  N.  Eng- 
.  land,  too  numerous  to  be  mentioned.  Decomposed  Feldspar  is  met 
with  occasionally  in  granite  beds,  as  at  Andover,  (Mass.)  ;  in  Cheshire, 
(Conn.)  a  deposit  was  discovered  in  digging  the.  Farmington  Canal, 
which  appears  to  have  owed  its  origin  to  the  red  sandstone  formation. 

Several  varieties  of  this  species  are  used  in  the  arts  and  manufactures. 
The  purest  opalescent  varieties  of  Adularia  are  cut  round  and  polished, 
and  worn  as  ring  stonA,  &c.  The  finest  of  them  are  from  Ceylon,  and 
are  called  moon-stones.  Tbe  sun-atone  is  also  used  in  jewellery :  it 
exhibits,  reddish  and  variegated  patches  of  light,  In  the  shape  of  ob- 
lique-angled parallelograms  on  the  cleavage  face  T.  This  variety  is 
found  at  Lyme,  (Connecticut.)  Graphic  granite  is  cut  for  snuff- 
boxes, &.C. :  it  consists  of  a  simple  variety  of  the  present  species,  reg- 
ularly mixed  with  long  parallel  crystals  of  Quartz,  whose  transverse 
angular  sections  bear  some  resemblance  to  certain  letters.  The  pure 
varieties  of  Feldspar  are  used  In  the  composition  of  the  paste  of 
porcelain,  also  for  the  enamel  with  which  it  is  covered  ;  and  the  decom- 
po9ed  variety,  or  porcelain  earth  itself,  is  the  most  important  material  in 
that  department  of  manufactures. 

Appendix  to  Fejlospar. 

I.  Mikroclinotu  FeUite.    Brbithaupt. 

PonMs=:ll2o  W.    PonTs.900  21'.    M  onT^llfioad'. 

Cleavages  very  perfect. 

Hardness  ss  7-75 . .  ,8-0.  (scale  of  Breithaupt.) 

Sp.  gr.  =r  2  562,  reddish  to  liver-broWn,  from  Arendal. 

2-665,  reddish  white,  from  Arendal. 

2-567,  grey,  with  blue  opalescence,  from  Friedrichs- 
valm. 

« 

2568,    do.    in  small  pure  cleavage  Jbrms. 
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The  compotitioii  of  Mikroclinoiu  Fekite  i9»  ftSeoidiDf  to  KxiAp- 

ROTHy 

Silica 

es-oo 

Alumina 

2000 

Potash 

12-25 

Oxide  of  iron    - 

1*25 

Magnefia 

-    a  trace. 

Water 

0-60 

9900 


ii.  Murchisimite.    Levy. 


Fig.  195. 


Pon^ 
g  onhf 


90«  00' 


90    00 


The  two  cleayages  wUch  are  at  right  anglet,  are  like  Feld- 
spar ;  the  third  has  a  nacreous  lustre,  and  is  as  earily  obtained  as 
the  others.  The  plane  P  of  this  figure  is  not  aflbrded  by  cleav- 
age in  common  Feldspar. 

Color  white,  with  a  tinge  of  red.    Opalce. 

It  occurs  at  Heavltree  near  Exeter,  forming  a  compact  rock,  associa- 
ted with  Quartz,  Mica  and  black  Tourmaline ;  and  is  connected  with  the 
red  marl. 

iii.  RyUkoKfe,    Ross? 


The  experiments  of  O.  Ross  upon  the  glassy  Feldspar,  are  saij^-to 
hare  rendered  it  apparent  that  its  angles  are  different  from  those  of  Feld- 
spar, and  from  the  al>OTe  enumerated  varieties,  proposed  as  species.  Its 
ap.  gr.  sBs  2*676.  It  occurs  in  the  lava  of  Vesuvius,  and  in  that  of  the 
Lacher  Lake. 

FERGUSONITE. 

Primary  form.    Right  square  prism. 


18 
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FergusoDite. 


Secoodniy  form.         Fig.  196. 


sons        -       10(P  30'    \    zonz'  -         169^ 

Cleavage,  traces  parallel  to  s.  Fracture  perfectly  cod- 
choidal.     Surface  rather  uueven. 

Lustre  imperfectly  metallic,  iDcIiuiDg  to  resinous.  Ciolor 
dark  brownish  black ;  in  thin  splinters,  pale.  Streak  very 
pale  brown,  like  Rutile.  Opake ;  in  thin  splinters,  translu<- 
cent. 

Brittle.      Hardness  =  5-5  . . .  6*0.      Sp.  gr.  =  5-838. 

1.  Before  the  blow- pipe,  it  loses  its  color  and  becomes  pale  greenish- 
yellow,  but  alone,  is  infusible.  It  is  entirely  dissolved  in  salt  of  phospho- 
rus, but  some  particles  remain  a  long  time  unaltered.  The  pale  green- 
ish globule  becomes  opake  by  flaming,  or  on  cooling,  when  very  much 
•aerated.  Before  the  whole  portion  has  been  dissolved,  it  assumes  a 
pale  rose  color  in  the  reducing  flame. 

2.  jSnalysis, 

By  Hartwali^. 
Cdlumhic  acid  ...        47*75 

Yttria  -        -        -  41-91 

Oxide  of  Cerium  ...  4-68 

Zirconia  -        -        •  302 

Oxide  of  tin  -        -  100 

Oxide  of  uranium  ...  0-O6 

Oxide  of  Iron  ...  jD-34 
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S.  It  is  found  imbedded  in  Quartz  at  Kikertaunak,  near  Cape  Fare- 
well in  Greenland. 

Ferruginous  Platina.  • 

In  crystalB  and  grains.  The  form  of  the  crystala  described  as 
cubical. 

Color  dark  platina-grey.    Surface  tarnished,  Bke  meteoric  iron. 

Hardness  sb  8*0 . . .  8-6.   (Scale  of  Breithaupt.) 

Malleable.  Sp.  gr.  =  14*6 . . .  15-7.  •  It  is  magnetic ;  and  in 
some  cases  not  only  attracts,  but  repels  the  needle. 

1.  It  gives,  by  chemical  trials,  evidence  of  a  considerable  portion  of 
iron. 

2.  It  id  found  in-  the  platina  sand  from  Nijnotaguilsk  in  the  govern- 
ment of  Perme  in  Siberia. 

8.  Whether  it  be  specifically  distinct  from  Native  Platina*  still  admits 
of  a  doubt. 

Fettbole. 

Massive ;  composition  impalpable.  Fracture  conchoidal.  Color 
liver-brown.  Lustre  resinous.  Opake.  Hardness  ssl'50  . .  .2*0. 
Sp..  gr.  =  2*249.  It  falls  to  pieces  in  water,  attended  with  a  crack- 
ling noise.  According  to  Kkhstxit,  it  consists  of  a  trl-silicate  of 
iron,  with  9  proportionals  of  water.  It  is,  without  doubt,  an  acci- 
dental mixture  of  these  principles,  resulting  from  the  decomposi- 
tion of  some  one  or  more  mineral  species. 

Fettstein.     (See  Hepheline,) 
FiBROLiTE.     (See  Kyanite.) 

FIGURE-STONE.     Glyptic  Atelene-PicTos- 
mine. 

Massive :  composition  hnpalpable.  Fracture  coarse 
spliDtery,  imperfectly  slaty. 

Color  white,  grey,  green,  yellow,  red  and  brown ;  none 
of  tbem  bright.  Acquires  some  lustre  m  the  streak.  Trans- 
lucent, in  most  cases,  only  on  the  edges. 

Hardness  =:2-0 .  • .  3*5.    Sp.  gr.  =2.815 . . .  3-9. 
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Figure<-stone— Fluceriae* 

1.  Befon  the  blpw-plpe.  it  is  infiuible,  but  becomes  white.    It  is  pert* 
ly  soIubJe  in  saiphuric  acid,  leaying  a  siliceous  residue. 

2.  Jinalysis. 

By  K1.APROTR.               By  THOicsonr. 

Silica                 •        -        64'60      ...  49*816 

Alumina            -        -        84*00      ...  20*696 

Potash               -        -         6*25      -        -        -  6*800 

Lime                  -        -         0*06      ...  6*000 

Oxide  of  iron  ^  -        -         0*75      -        -        -  1*600 

Water               -     .  -          4-00      --      -        -  6*000 

8.  It  is  brought  from  China.    Less  characteristic  rarieties  have  t>een 
found  also  in  Transylvania  and  in  Saxony. 
4.  It  is  cut  by  the  Chinese  into  various  ornaments  and  grotesque  shapes, 

FiORiTE.     (See  Opal.) 

Flint.     (See  (piartz.) 

FLUCERINE.     Rhombohedral    Tungstic- 
Baryte. 

Primary  form.     Rhomboid,  of  unknown  dimensions. 

Six-sided  prisms,  plates  and  amorphous  masses^ 

Cleavage  most  distinct  perpendicular  to  the  axis,  or  par- 
allel with  the  base  of  this  hexagoitar prism. '     , 

Fracture  uneven  and  splintery. 

Color  jeddish  white  to  yellow.  Streak  white  to  yellow. 
Opake  or  translucent  on  the  edges. 

Hardness  =5*50 . . .  5*75.     Sp.  gr.  =4*7. 

1.  Heated  in  the  matrass,  or  the  glass-tube,  it  corrodes  the  glass. 
Alone,  it  does  not  fuse,  but  its  color  changes  to  brown;  with  boYax|md 
salt  of-  phosphorus,  it  gives  a  red  or  orange  colored  globule,  which  In- 
comes pale  on  cooling.  '  *  <  ^    ^ 

2.  Analysis.  J  -J,   ^^j 

^^...       By  B«RZKi.ius.  /.I     .,J,r    * 

Fluoric  acfin     ^^     -       -        -        -,^  '^-.      -.      l^'^ 
Peroxide  of  cerium '^-       -        -.  ;  -^      •        -        82-64 

Yttria  .-    -    •  ..-r  .      ,      .       na 
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Flucerine — Fluellite— Fluor. 

8.  It  occurs  at  Finbo  and  Brodbo«  near  Fahlun,  imbedded  In  Albite 
and  Quartz. 

Appbkdix  to  Fluckriitx. 

i.  Fluaie  with  excess  ofbase. 

Traces  of  crystalline  structure.    Color  yellow. 

It  resembles  porcelain  jasper.  Before  the  blow-pipe,  it  scarcely  dif- 
fers from  the  foregoing  description.  If  heated  alone  on  charcoal,  it  turns 
black,  at  an  incipient  redness ;  but  assumes  on  cooling,  successively, 
dark  brown,  red  and  orange  tints.    It  is  composed,  according  to  Ber- 

ZBZ«IUS,  of 

Fluoric  acid  -        -        •        10  8i» 

Peroxide  of  cerium      ....        84*20 
Water  -        -         4W 

It  is  found  at  Finbo. 

il.  Fluate  qf  Yttria  and  Cerium, 

Earthy ;  found  in  masses  seldom  exceeding  the  size  of  a  pea. 
Color  pale  red,  sometimes  deep  red,  yellow  or  white.  Easily 
scratched  by  the  nail. 

According  to  Berzklit7s,  it  is  a  mechanical  mixture  of  fluate  of 
yttria  with  fluate  of  cerium  and  silica.  It  gives  nearly  the  same  reac- 
tions as  the  neutral  fluate,  first  described. 

FLUELUTE.    Fluor  Haloide? 

Octahedron  with  a  rhombic  base.    P  on  P'=sl44°. 
P  on  P''  over  the  summit  =109°. 
Color  white,    TranspareDt. 

1.  It  occurs  in  minute  crystals  of  the  form  above  mentioned,  having 
its  most  acute  solid  angles  replaced,  along  with  the  Wavellite  from 
Cornwall.    It  has  been  found  to  contain  alumina  and  fluoric  acid. 

2.  Its  hardness  and  specific  gravity  require  to  be  known,  before  Its 
place  in  the  natural  system  can  be  correctly  determined. 

FLUOR.    Octahedral  Fluor-Haloide.    Mohi. 

Primary  form.    Regular  octahedron. 

18* 
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Secondary  ibrqcis. 

1.     Fig.  197.  2.    Fig.  198. 


8.  Cube. 

The  most  commoa 
form. 


8l  Oallen. 


St.  OaUeOj  Stiiia. 
4.    Fig.  199. 


6.    Fig.  200. 


d 


5.  Rhombic 
dodecahedron. 

Ehrenfrledcrsdorf,  Stax. 


^ 


1^ 


DerbTshire. 
Trombou,  (Conn.) 

7.      Pig.  201. 


DerbTihire. 
Trumbull,  (Conn.) 


8.      Fig.  202. 


Bt  Affnea,  Cornwall. 
9.       Fig.  208. 


Zlnnwald,  Sazonj. 
10.    Fig.  204. 
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in  addition  to  the  foregoing,  are  found  crystals  in  the 
form  of  »kcubei  with  its  edges  replaced  bj  three  planes, 
and  also  having  the  additional  planes  of  Fig.  202.  Phii.* 
IaTbs  describes  a  crystal  in  his  possession,  whose  general 
form  is  that  of  a  cube,  but  whose  edges  are  replaced  by 
seven  planes,  and  whose  solid  angles  are  replaced  by 
more  than  four  times  this  number,  and  resulting  in  a  form 
bounded  by  322  planes. 

Cleavage,  parallel  with  the  faces  of  the  regular  octahe- 
dron perfect:  rarely  also,  parallel  with  the  faces  of  the 
rhombic  dodecahedron  and  cube.  Fracture  conchoidal, 
more  or  less  perfect. 

Surface.  The  cube  generally  smooth.  Octahedron  of- 
ten rough  and  drusy.  Dodecahedron  various,  being  some- 
times smooth,  at  other  times  rough  and  drusy.  Sometimes 
the  faces  of  the  cube  and  the  tetraconta-octaliedrons  are 
curved. 

Lustre  vitreous. 

Color  white,  though  not  very  common,  and  seldom  pure. 
Generally  wine-yellow  or  violet-blue.  Among  its  brightest 
colors  are  emerald  and  pistachio-green,  sky-blue,  rose-red, 
and  crimson-red.  The  dark  blue  colors  bordering  upon 
black,  are  probably  due  to  bituminous  impregnations.  Fre- 
quently different  shades  of  colors  are  disposed  in  coats  par- 
allel to  the  faces  of  the  Cube,  or  symmetrically  distributed 
along  the  edges  or  solid  angles  of  crystals. 

Streak  white.  It  is  sometimes  slightly  tinged,  if  the  col- 
ors be  very  deep. 

Translucent .  • .  transparent.  Sometimes  different  cokrs 
appear  by  reflected  and  by  transmitted  light. 

Brittle.     Hardness  =4*0.    Sp.  gr. = 3*  1 40. 
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Compound  Varieties.  Twin-crystals.  Face  of  com- 
position parallel  to  one  of  the  faces  of  the  octahedron ;  the 
individuals  baving^one  of  th^ir  axes  parallel,  are  continued 
beyond  the  face  of  composition,  and  particles  of  the  one  are 
observed  formed  upon  the  faces  of  the  other.  See  annexed 
figure. ' 

Fig.  205. 


Implanted  globular  shapes,  rare :  surface  drusy,  composi- 
tion columnar.  Massive :  composition  granular,  the  individ- 
uals being  of  various  sizes ;  if  the  composition  be  impal- 
pable, its  fracture  becomes  flat  concboidal  and  splintery, 
the  surface  of  fracture  being  scarcely  glin)mering.  Mass- 
ive varieties  are  also  sometimes  composed  of  columnar  par- 
ticles, generally  of  considerable  size,  seldom  thin  or  di- 
verging, but  very  often  forming  a  second  curved  lamellar 
composition.  The  faces  of  composition  are  sometimes  ir- 
regularly streaked,  more  generally  uneven  and  rough. 

1.  Before  the  blow-ptpe,  it  decrepitates,  and  becomes  phosphorescent, 
but  loses  its  color  and  melts  at  last  Into  a  rather  opake  globule.  It  phos- 
phoresces likewise,  if  thrown  upon  ignited  charcoal  or  heated  iron.  Ser* 
oral  yarietles  which  exhibit  this  property  in  particularly  bright  green 
colors,  haTe  been  called  Chlarophane  or  PyrO'gmaragdut.  If  expo- 
sed to  a  high  degree  of  temperature,  they  lose  the  property  of  again 
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tliowing  this  phenomenon.  Sulphuric  add  decomposes  the  powder  of 
the  mineral,  attended  with  the  eyolution  of  fluoric  acid,  which  is  recog- 
nixed  bjr  its  property  of  corroding  glass.  Several  varieties,  particularly 
the  sky-blue  ones,  lose  their  color  oj^  being  exposed  to  the  light. 

2.  Jinahf9%», 

By  Kl^APROTB. 

Lime  ....       67*76 

Fluoric  acid  •        *-        •        -        82*26 

3.  Fluor  does  not  enter  as  a  regular  constituent  into  the  composition 
of  rocks.  It  is  not  very  frequently  found  in  beds.  More  generally  it 
occurs  in  veins,  with  other  minerals,  in  primitive  or  transition  rocks. 
Very  seldom  it  is  associated  with  petri&ctions,  as  the  blue  varieties  of 
Derbyshire,  with  entrochites. 

4.  The  most  beautiful  crystals  of  Fluor  are  found  at  BeeralstoninDer* 
byshire,  at  St.  Agnes  and  other  places  in  Cornwall,  and  at  Zinnwald  in 
Bohemia.  Large  crystals,  generally  twins,  of  the  cube,  of  handsome 
blue  and  green  colors,  occur  at  Alston  in  Cumberland,  which  frequently 
contain  water.  Beautiful,  dark  blue,  perfect  crystals,  having  their  edges 
and  angles  highly  replaced,  have  been  found  along  with  Quartz  in  por- 
phyritic  greenstone,  near  Gourock  in  Renfrewshire.  Well  defined  crys- 
tals of  the  primary  form,  of  an  apple  green  color,  occur  at  Moldavia  in 
the  Bannat  of  Temeswar.  Rose  red  octahedrons,  occasionally  of  great 
magnitude,  are  met  with  near  Champuni  in  Savoy.  The  Saxon  varieties 
are  generally  of  a  cubical  form,  and  of  violet  blue,  or  wine  yellow,  col- 
ors. The  compound  uncleavable  varieties  {compact  fluor)  are  chiefly 
from  Strassberg  and  Stollberg  in  the  Hartz,  from  Cornwall  and  Swe- 
den. The  friable  ones,  (earthy  fluor,)  are  found  in  Saxony,  England 
and  Norway.  The  chlorophane  occurs  at  the  Pednandrae  mine  in  Corn- 
wall, and  at  Ecatherineburg  in  Russia.  Specimens  from  the  latter  place 
have  been  observed  to  phosphoresce  simply  from  the  warmth  of  the  hand. 

The  United  States  have  not  proved  very  productive  in  handsome  vari- 
eties of  Fluor.  The  most  remarkable  region  in  this  country  for  the 
present  spedes,  is  situated  in  the  Sflhe  of  Illinois,  along  the  country 
south-west  from  C^ve  rock  on  the  Ohio  for  thirty  miles,  in  Gallatin  co. 
It  exists  in  nodular  masses,  disseminated  through  the  soil,  or  occurs  im« 
bedded  in  a  compact  limestone.  Its  crystals  are  often  large,  and  present 
^  diversity  of  colors ;  the  prevailing  one,  however,  is  a  dark  purple,  al<- 
most  black,  but  appearing  extremely  rich  by  transmitted  light.  The 
darker  colored  varieties  emit  a  bituminous  odor  when  cleaved.  Green 
octahedrons,  sometimes  an  inch  in  diameter,  have  been  found  imbedded 
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in  a  crystaUine  Qaartz  in  the  notch  of  the  White  Mountains  in  New 
Hampshire.  Flaor  (variety  Cloraphane)  of  several  colors  accompanies 
the  Topaz  and  Magnetic  Iron- Pyrites,  at  Trumbull,  (Conn.)  where 
it  also  forms  entire  veins  in  gneis^  An  emerald  green,  massive  vari- 
ety occurs  in  narrow  seams  in  mica  slate,  at  Putney  in  Vermont.  Other 
American  localities  are  the  following :  Smith  co.  (Tennessee)  in  white 
and  purple  cubes ;  in  Virginia,  near  Woodstock,  Shenandoah  co.,  in 
small  loose  masses,  in  the  fissures  of  a  limestone  rock  containing  shells ; 
also  at  Shepherdstown  on  the  Potomac,  in  veins  of  white  limestone,  of 
red  and  purple  colon ;  in  New  Jersey,  near  Franklin  furnace ;  in  New 
York,  at  Amity,  in  thin  seams  in  white  limestone,  along  with  yellow 
Tourmaline,  Hornblende  and  l^pinel ;  and  at  Lockport  and  its  vicinity, 
in  white  cubes,  in  black  limestone,  associated  with  crystallized  Calca- 
reous Spar  and  Celestine ;  in  Massachusetts,  at  the  Southampton  iead« 
nine. 

FORSTERITE. 

Primary  form.    Right  rhombic  prism  ?    M  on  M  ==  128^  54^ 

Secondary  form.  The  primary,  having  its  terminal,  and  its 
acute  lateral,  edges  replaced  by  single  planes :  the  inclination 
of  the  faces  on  the  terminal  edges  to  the  base  =:  126^  6^. 

Cleavage,  parallel  with  P. 

Color  white.    Translucent. 

1.  It  is  inferred  from  the  experiments  of  Cbildrem",  to  be  a  silicate 
of  magnesia. 

8.  It  is  found  with  Spinel  and  Pyroxene  on  Mount  Vesuvius. 

FRANKLINITE.    Dodecahedral  Iron-Ore. 

MoHS. 

Primary  form.    Regular  octahedron. 

Secondary  form.     Regul&r  octahedron,  with  its  edges 
truncated.    Irregular  forms,  grains. 

Cleavage  parallel  with  the  primary  form,  but  not  perfects ' 
fracture  conchoidal.     Surface  of  all  the  faces  smooth. 

Lustre  metallic.    Color  iron-black.    Streak  dark  brown. 


Ppake, 


\ 
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Brittle.  Acts  upon  the  magnetic  needle,  but  does  not 
exhibit  magnetic  poles.  Hardness  =6-0 .  • .  6*5.  Sp.  gr. 
=6-091. 

Compound  Varieties,  Massive:  composition  granular, 
strongly  connected. 

1.  Before  the  blow-pipe,  alone  on  charcoal,  it  preaents  the  appear- 
ancea  of  Magnetic  Iron-Ore  ;  but  with  soda  in  a  good  reduction  fire,  it 
emita  the  white  amoke  of  Zinc,  and  becomea  green  when  heated  with 
the  same  reagent  upon  plattna-foil  in  the  oxidation-heat  of  the  inatru- 
m^nt. 


2. 

Analygit. 

By  BXRTHIXR. 

By  Thomsoic. 

Peroxide  of  iron 

6600 

66-10 

Red  oxide  of  manganeae 

1600 

000 

Oxide  of  zinc 

1700 

17-426 

Deutoxide  of  manganese 

000 

14*96 

Silica 

000 

0-204 

Water 

000 

0-560 

8.  Franklinite  ia  found  at  Franklin  furnace  in  Hamburg,  (N.  Jeraey,) 
accompanied  by  Red  Zinc- Ore,  Calcareoua  Spar  and  Garnet.  The  moat 
perfect  cryatala  at  this  locality  are  imbedded  in  the  Red  Zinc-Ore ;  thoae 
engaged  in  the  Calcareoua  Spar,  and  aaaociated  with  Garnet,  exhibit 
rounded  faces,  resulting  from  th^  truncation  of  the  solid  angles  of  the 
primary  form.  A  more  remarkable  deposit  of  the  present  species  oc- 
curs at  Stirling  in  the  same  region,  where  it  exists  in  a  powerful  vein, 
in  which,  cavities  occasionally  appear  containing  crystals  of  a  very  large 
size,  from  one  to  three  inches  in  diameter,  and  which  are  associated  with 
Trooatite. 

Gabbbonite.     (See  Scapoliie,) 

GADOLINITE.  •  Hemi-prismatic    Melane- 
Ore.     Partsch. 

Primary  form.     Oblique  rhombic  prism.     M  on  M  = 
115<5. 
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Fig.  207. 
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Cleavage,  so  imperfect,  that  its  direction  has  not  been  as- 
certained.    Fracture  conchoidal. 

Lustre  vitreous,  inclining  to  resinous.  Color  greenish- 
black,  very  dark.  Streak  greenish-grey.  Translucent  on 
the  edges,  almost  opake. 

Hardness  =6*5  . .  •  7*0.     Sp.  gr.  =4'0 . . .  4*3. 


*  The  Abb6  Haut  gives  the  following  figure  and  measurement!  for 
this  sttbttance,  which,  however,  are  only  claimed  to  be  approximations. 

Fig.  206. 
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Compound  Varieties*  Massive  :  composition  impalpa- 
ble.    Fracture  concboidal. 

1.  As  soon  as  tbe  heat  of  the  blow-pipe  is  communicated  to  thin 
fragments,  they  exhibit  an  instantaneous  glow.  In  the  strongest  heat 
the  mass  swells  up,  turns  greyish  green,  and  is  traversed  by  numerous 
fissures.  In  very  thin  fragments,  it  melts  with  difficulty,  into  a  greyish 
glass.  Some  varieties,  according  to  BfiRZEiiius,  become  white,  and 
swell  into  cauliflower-like  masses,  without  suffering  fusion ;  while  oth- 
ers, according  to  PhixiLIPs,  fuse  readily,  after  some  decrepitation,  into 

a  black  glass. 

2.  Jlnalyais. 

By  Berzslius. 


fr.  Flnbo. 

fr.  Brodbo. 

fr.  Korarfyet 

Tttria 

4600 

45-95 

47*62 

Protoxide  of  iron 

11-48 

12-63 

8*30 

Protoxide  of  cerium 

17-92 

18-20 

3-40 

Silica 

25-80 

2416 

29*20 

Lime 

000 

000 

8-47 

Oxide  of  manganese 

0-00 

000 

« 

1-42  ' 

Glucina 

000 

0-00 

1-70 

Water 

000 

000 

5-20 

3.  Gadolinite  occurs  in  gneiss  and  granite,  and  is  chiefly  accompanied 
by  Feldspar,  Albtte  and  Quartz.  Its  localities  are  Ytterby  near  Stock- 
holm, and  Finbo  and  Brodbo  near  Fahlun  in  Sweden.  It  is  also  found 
in  Greenland. 

Gahnite.     (See  Automaliie.) 
Galactite. 

A  name  which  has  been  given  to  a  mineral  found  in  the  trap  of 
Kilpatrick,  near  Glasgow ;  but  which  is  probably  a  variety  of 
Analcime. 

Galapektits.     (See  Halloysite,) 

GALENA.    Hexabedral  Polypoion e-G lance. 

Primary  form.     Cube. 
Secondary  forms. 

1.  Cubei  with  the  angles  truncated. 

19 
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2.  Regular  octahedron.  Bleiberg  in  Carinthia.  South- 
ampton, (Mass.) 

3.  Octahedron,  with  its  angles  truncated.  Cumberland, 
England. 

4.  Octahedron,  with  its  angles  replaced  hy  four  planes 
resting  on  the  octahedral  planes. 

5.  The  same,  with  the  truncation  of  the  summits  of  the 
four-sided  pyramids  situated  upon  the  angles  of  the  octahcr 
dron. 

6.  The  octahedron,  with  the  edges  truncated. 

7.  The  octahedron,  with  the  edges  bevelled,  and  the 
angles  truncated, — ^the  truncating  planes  being  the  primary 
faces  of  the  species. 

8.  The  same,  excepting  that  the  edges  are  replaced  by 
three  planes,  {pentacontaedref  Haut,)  from  Feistriz  in 
Stiria. 

9.  The  trigonal  icositetrahedron. 

Fig.  208. 


Cleavage,  parallel  with  the  cube,  highly  perfect,  and  ea- 
sily obtained.  Fracture  rarely  discoverable.  Surface,  the 
cube  and  the  trigonal-icositetrahedron  streaked  parallel  to 
the  edges  of  combination  with  the  octahedron.  Sometimes 
subject  to  tarnish. 

Lustre  metallic.  Color  pure  lead-grey.  Streak  un- 
changed. 
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Rather  sectile.  Hardness  =2-5.  Sp.  gr.  =  7*568,  of 
a  cleavable  variety. 

Compound  V^arieties.  Twin-crystals ;  face  of  composi-* 
tion  parallel,  axis  of  revolution  perpendicular  to  a  face  of 
the  octahedron. 

Fig.  209. 


Kapaik,  Transylrania. 

Reticulated,  tabular,  and  some  other  imitative  shapes, 
the  individuals  of  which  are  often  still  observable.  Massive : 
composition  granular,  of  various  sizes  of  individuals,  some- 
times impalpable.  In  this  case  the  color  becomes  pale,  or 
whitish  lead-grey,  the  fracture  even,  or  flat  conchoidal,  and 
the  streak  shining.  The  granular  particles  of  composition 
sometimes  become  elongated,  or  compressed  in  one  direc- 
tion, and  then  approach  to  lamellar  or  columnar  ones. 
Pseudomorphoses  of  Pyromorphite.     Plates,  be. 

1.  Before  the  blowpipe,  it  melts,  if  heated  with  precaation,  and  yields 
after  the  sulphur  has  been  driven  off,  globules  of  metallic  lead.  It  is 
partly  soluble  in  nitric  acid,  and  leaves  a  white  residue. 

2.  jinalyn$. 

By  Thomsoit. 
Lead 8613 

Sulphur 1802 

Iron  .....         0*50 
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8.  Galena  is  frequently  found  in  veins,  but  also  in  great  quantity  in 
beds,  particularly  in  limestone  rocks.  In  beds,  it  b  accompanied  by  va- 
rious other  ores  of  lead,  by  Blende,  Copper  and  Iron-Pyrites ;  in  veins,  it 
occurs  along  with  ores  of  silver,  copper  and  antimony,  sometimes  with 
Native  Gold.  In  both  cases  it  is  attended  by  Fluor,  Calcareous  Spar  and 
Quartz. 

4.  The  remarkable  beds  of  Galena  in  Carinthia,  which  occur  in  lime- 
stone, and  are  worked  at  Deutsch-Bleiberg,  Windisch-Bleiberg,  Win* 
disch  Kappel,  Ebriach,  and  other  places,  possess  in  several  respects  a 
striking  similarity  to  thosd  of  Derbyshire,  Durham  and  Northumber- 
land, in  England.  It  is  also  found  in  beds  in  older  rocks,  as  in  Stir- 
ia,  Carinthia,  &c.  In  veins,  it  occurs  in  rocks  of  different  ages,  from 
gneiss  to  the  coal  formations,  in  various  parts  of  Saxony  and  Bohemia,  in 
the  Hartz,  in  Anhalt,  in  Hungary,  in  Transylvania,  in  France,  in  Scot- 
land, and  in  many  other  European  countries.  Fine  crystals  have  been 
obtained  from  the  Pfaffenberg  mine  near  Neudorf  in  Anhalt,  from  Sax- 
ony, from  Transylvania,  from  Cumberland,  Durham,  &c.  Compact  Ga« 
lena  chiefly  occurs  at  Freiberg  in  Saxony,  in  the  Hartz,  In  Carinthia, 
and  at  the  Lead  Hills  in  Scotland.  The  Specular  Galena,  or  SUcken- 
Bidet,  which  consists  of  an  extremely  thin  coating  of  this  species  on 
Quartz,  or  on  some  otl^er  mineral,  is  found  principally  in  some  of  the 
mines  of  Derbyshire.* 

American  localities  of  Galena  are  exceedingly  numerous,  although  we 
have  bat  few  valuable  mining  deposits  of  this  species.  The  most  import 
tant  are  those  situated  in  Missouri,  in  the  counties  of  Washington,  St 
Genevieve,  Jefierson  and  Madison ;  and  at  Galena  in  the  north-west  part 
of. the  State  of  Illinois.  In  these  regions  the  Galena  is  found  In  an  allu- 
vial deposit  of  clay  and  marl,  through  which  are  disseminated  masses  of 
Quartz, — the  whole  resting  upon  a  secondary  limestone.  Numerous  lo- 
calities might  else  be  quoted  in  Kentucky,  Ohio,  Tennessee,  Virginia 
and  Maryland.  In  Pennsylvania,  it  occurs  on  Perklomen  creek,  2& 
miles  from  Philadelphia,  accompanied  by  several  of  the  salts  of  lead ;  and 
in  New  York  at  Ancram,  and  in  Livingston's  manor  In  Columbia  co.   In 

Connecticut,  besides  thin  veins  at  Middletown,  Huntington,  and  Soudi- 

■  ■  ■       ■         '■— ■  — .-    ■  ■ »       ■ 

*  The  Quartz  or  mineral  on  which  it  is  formed,  constitutes  the  vein 
stone,  adhering  to  both  walls  of  the  vein ;  when  these  vein  stones 
meet,  each  being  thinly  coated  by  Galena,  they  are  readily  separated  by 
the  pick,  and  indeed  sometimes  fly  off  spontaneously,  with  ft  load  explo- 
sioD, 
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ington,  a  deposit  lias  lately  been  discovered  at  Brookfield,  whose  ex- 
tent is  not  yet  fully  developed.  In  Massachusetts,  numerous  veins  have 
been  discovered  in  Hampshire  county,  the  most  important  of  which  ex- 
ist at  Southampton  and  Northampton.  In  addition  to  the  foregoing,  it 
may  be  added  that  Galena  has  been  found  in  Yermont  and  Maine. 

Galena  is  the  source  of  the  principal  part  of  the  lead  of  cbmmeree. 
On  account  of  its  generally  containing  a  small  quantity  of  silver,  it  is  also 
employed  to  a  considerable  extent  for  the  extraction  of  this  metal.  Pot- 
ters use  either  the  Galena  reduced  to  powder,  or  the  litharge  produced 
from  it,  for  glazing  coarse  pottery. 

Ganomatite.  ^ 

Massive :  in  crusts,  and  kidney-shaped.    Fracture  concfaoidal. 
Lustre  vitreous.    Color  yellow,  to  brown  and  green. 
Sp.  gr.sr  2-926. 

Other  properties  and  locality,  unlcnown. 

GARNET.     Dodecahedral    Gatnet.     Mohs. 
Primary  form.     Rhombic  xlodecahedron. 
Secondary  forms. 

1.  Dodecahedron,  with  the  Qdges  truncated.    Hamburg, 
(N.J.) 

2.  Trapezohedron.     Washington,  (Conn.)     Common. 

3.  Dodecahedron,  with  the  edges  replaced   by  three 
planes,  {trie  margine.  Haut.) 

Fig..  210. 


Fraaoonia,  (N.  H.) 

19* 
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4.  The  same  as  1.  with  the  additioD  of  the  truncation  of 
the  acute  solid  angles  of  the  dodecahedron  by  four  planes 
resting  upon  the  edges  of  the  dodecahedron,  {uniiemaire. 
Havt.)    Bannat  of  Temeswar* 

6.  Icofiitetrahedron. 

Fig.  211. 


6.  Tetraconta-octahedron. 

Fig.  212. 


Muasa,  Piedmont 

Irregular  forms  and  grains. 

Cleavage,  parallel  with  the  dodecahedron,  but  very  indis- 
tinct. Fracture  conchoidal,  more  or  less  perfect,  general- 
ly uneven.  Surface,  the  crystals  sometimes  streaked  par- 
allel to  the  edges  of  combination  with  the  dodecahedron  : 
the  dodecahedron  itself  is  sometimes  streaked  parallel  to 
its  edges  of  combination  with  the  cube.  The  surface  of 
the  grains  is  iineven,  rarely  granulated. 
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Lustre  Yitreous,  incIiaiDg  to  resinous  in  some  varieties, 
more  nearly  the. latter.  Color  red,  brown,  yellow,  white, 
green^  black ;  except  some  red  colors,  none  of  them  are 
bright.     Streak  white.    Transparent . .  •  translucent. 

Hardness  =  6^5  . . .  7'6.  Sp.  gr.  =  3*61 6,  Grossular ; 
3*701,  Melanite^  3*769,  brown,  common  Garnet;  3.788, 
Pyrope;  4*098,  crystals  of  precious  Garnet,  Tyrol;  4*125, 
grains  of  precious  Garnet,  Ohlapian ;  4*179,  crystals  of  Al- 
mandine ;  4*208,  crystals  of  precious  Garnet,  Haddam. 

Compound  Varieties.  Massive  :  composition  granular, 
of  various  sizes  of  individuals,  and  often,  even  impalpable, 
easily  separated,  or  strongly  coherent ;  faces  of  composition 
irregularly  streaked,  uneven  or  rough.  If  the  composition 
be  impalpable,  the  fracture  beconies  uneven  and  splintery. 
The  composition  is  sometimes  thick  lamellar,  and  bent,  the 
face  of  composition  being  pretty  smooth. 

1.  From  Uie  diversity  in  hardness  and  specific  gravity,  which  exists 
among  the  numeroas  varieties  of  Garnet,  it  is  highly  probable  that  the 
present  limits  of  the  species  are  too  wide,  and  that  they  include  individ- 
uals which  will  hereafter  be  discovered  to  constitute  independent  spe- 
cies: It  Is  not  at  all  likely,  however,  that  discoveries  will  take  place  in 
coincidence  with  the  arbitrary  and  empirical  separation  of  the  species 
into  varieties,  as  found  in  the  older  treatises  of  mineralogy ;  for  these 
are  founded  almost  entirely  upon  accidental  circumstances.  These  sub- 
divisions from  their  present  currency  In  books,  require  to  be  noticed. 
Gro$$tdar  oc<^rs  only  in  imbedded  crystals  of  the  forms  of  icositetrahe- 
dron,  and  combinations  of  it  with  the  dodecahedron.  Its  colors  are  con- 
fined to  asparagus  green  and  mountain  green.  Pyreneite  also  occurs 
only  in  small  blackish,  imbedded  crystals  in  limestone.  MeUmUe  poe- 
^Msses  the  form  of  modification  1,  is  generally  imbeddedi  voA  of  a  velvet- 
black  tiolor.  Pyrope  occurs  only  in  grains,  and  is  remarkably  distinct, 
.  from  its  pure  translucency  and  blood  red  color,  which  is  not  found  in  any 
other  Ttrlety.  Among  the  varieties  known  under  the  simple  denomiaa* 
iioQ  of  OtfDet,  are  found  every  simple  form  and  comMnatfon  notieed 
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aboye,  among  the  crystallind  ^rieties,  also  grains  and  massire  speci- 
mens :  it  contains  likewise  every  shade  of  the  series  of  colors,  and  it  is 
therefore  only  In  the  particalar  union  of  several  of  these  properties*  that 
we  must  look  ibr  the  distinction  of  the  above  mentioned  varieties.  The 
color  of  Preciotu  Garnet  is  always  red ;  its  crystals  are  found  imbed- 
ded. It  is  the  only  variety  that  occurs  in  grains,  and  if  compound,  it 
presents  lamellar  composition.  Common  Garnet  seldom  occurs  in  red 
colors,  and  these  are  of  dull  shades ;  its  crystals  are  generally  implant- 
ed, and  the  composition  is  granular,  but  not  impalpable.  ColopfumUeis  a 
compound  variety  of  yellowish- brown  and  reddish- brown,  or  oil  green 
and  honey-yeltow  colors,  consisting  of  roundish  particles  of  composition, 
which  are  easily  separable.  If  the  composition  be  impalpable,  AUochro- 
ite  is  formed.  The  two  varieties  Aplome  and  JEssonite,  appear  less  con- 
nected with  the  rest  of  the  species,  than  any  of  those  which  have  been 
enumerated.  The  first  of  these  occurs  in  dodecahedrons,  having  the 
acute,  solid  angle  replaced  by  tangent  planes,  parallel  with  which  cleav- 
age takes  place,,  thus  indicating  the  cube  as  the  system  of  crystalliza- 
tion to  which  they  belong.  The  latter,  according  to  Haut,  presents 
traces  of  cleavage  parallel  to  a  prism  of  101°  40'.  It  is  generally  found 
in  grains ;  but  the  optical  examinations  of  Dr.BaswsTER  and  M.  Biot, 
render  it  extremely  probable  that  it  is  only  a  variety  of  Garnet. 

2.  Before  the  blow-pipe,  Garnet  melts  without  effervescence,  pretty 
uniformly,  into  a  black  globule,  presenting  a  vitreous  lustre.  Some 
varieties  present  a  slight  effervescence,  but  finally  yield  the  saitae  result. 
The  bead  obtained  by  melting  is  frequently  attracted  by  the  magnet 

3.  Analysis. 
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Kl.  Lauoob.  Ku 

Groe^u-  Mela-  pr.Gar- 

Coloph- 

Alloch- 

Pyre- 

Py- 

Apl-  Ebso- 

lar.       nite. 
4400  35  60 

net. 

onlte. 
3700 

roitc. 

neite. 
4800 

rope. 
4000 

ome. 
400 

nite. 

Silica         -    - 

35-75 

3500 

38-80 

Alumina    -    - 

8-50   600 

27-25 

13-50 

800 

1600 

28-60 

200 

2120 

Lime         -    - 

83-50  32  50 

0-00 

29-00 

30-00 

2000 

3-50 

155 

81-25 

Ox.  of  Iron-    - 

1200  24-25  3600 

7-50 

1700 

1600  16  50 

20 

650 

Ox.of  manganese 

a  trace.    0-40 

0-26 

4-75 

8-50 

000 

0-25 

2  0 

000 

Besides  these,  Colophotiite  contains  6*6  p.  c.  of  magnesia,  0*6  p.  c.  of 
oxide  of  titanium,  and  1-0  of  water;  Allochroite,  6-0  of  carbonate  of 
lime ;  Pyrencite,  40  of  water ;  and  Pyrope,  10  of  magnesia,  and  20  of 
chromic  4kcid. 

'4.  Garnet  occurs  in  many  rocks  with  a  degree  of  constancy,  and  in  a 
quantity  almost  sufficient  to  be  regarded  as  an  easential  ingredient  In 
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their  compoeition.  It  is  particularly  plentiful  in  mica-slate,  gneiss,  gra- 
nite, and  also  exists,  though  in  smaller  quantity,  in  limestone,  chlorite- 
slate,  serpentine  and  lava.  I^recious  Garnet  occurs  in  slaty  primitiTe 
rocks ;  Groesular  and  Pyrope  are  found  in  serpentine,  (he  latter  also  in 
other  rocks,  through  the  decomposition  of  which  it  is  brought  into  thd 
[  ioU.  Melanlte  is  Imbedded  in  lava,  and  occurs  implanted  in  geodes 
I  ejected  by  Vesuvius,  also  in  primitive  limestone.  Pyreneite  is  found  in 
a  blackiah  limestone.  Common  Garnet  is  found  in  beds,  consisting  either 
wholly,  or  for  the  greater  part  of  its  varieties,  accompanied  by  Magnetic 
Iron-Ore,  Hornblende  and  Epidote.  Allochroite  is  found  under  similar 
circumstances.    Colophonite  forms  veins  in  primitive  rocks. 

5.  Groesular  is  found  with  Idocrase  In  a  kind  of  serpentine,  in  Eamts- 
chatka ;  Melanite,  at  Frescati  and  Albano  near  Rome ;  Pyrope,  near 
Bilin  in  Bohemia,  and  in  the  serpentine  of  Zoblitz,  and  the  forest  of  Zell 
in  Saxony ;  Pyreneite,  near  Bareges  in  France.  Precious  Garnet,  some- 
times in  large,  but  not  very  transparent  crystals,  and  often  covered  with 
a  coat  of  chlorite,'occurs  at  Fahlun  in  Sweden,  and  In  many  localities  of 
the  Tyrol,  Carinthia,  Stiria,  Switzerland,  Hungary,  &c.  The  varieties 
poseeseipg  lamellar  compositions,  are  found  in  Greenland ;  Common  Gar- 
net, in  large  quantities,  at  Arendal  in  Norway,  Fahlun,  Langbanshytta 
in  Sweden,  Orawitza  in  the  Bannajt  in  Hungary,  Stiria,  Siberia  and  many 
other  places.  Colophonite  ia  known  from  Arendal;  Allochroite  from 
Drammen  in  Norway,  and  the  valley  of  Zem  in  Salzburg.  The  trans- 
parent crystal!  of  precious  Garnet,  ctXledJilmandine,  are  chiefly  brought 
from  Ceylon  and  Pegu,  where  they  occur  in  the  sand  of  the  rivers.  The 
Aplome  comes  from  Lena  in  Siberia, 'Schwarzenberg  In  Saxony,  and 
from  Bohemia  and  England ;  the  Cinnamon  stone  from  Ceylon. 

Several  very  beantifiil  varieties  of  Garnet  have  been  found  in  the  V. 
States.  Small,  but  exceedingly  perfect,  dodecahedrons,  of  a  handsome 
red-brown  color,  and  transparent,  occur  at  Hanover,  (New  Hampshire,) 
disseminated  through  hornblende-gneiss.  Dark  blood-red,  and  highly 
splendent  crystals,  (modification  8,)  present  themselves  in  geodes,  in 
massive  Garnet,  Calcareous  Spar,  and  Magnetic  Iron-Ore,  at  Franconia, 
(N.  H.)  Splendid  geodes,  of  a  transparent,  cinnamon-browu  colored  va- 
riety, (of  modification  1,)  are  found,  accompanied  by  Scapolite,  in  white 
limestone,  at  Carlisle,  (Mass.) :  less  remarkable  specimens,  also,  of  the 
same  variety,  occur  at  Boxborough  in  the  same  region.  Geodes  of  Mel- 
anite, of  great  beauty.  In  which  the  crystals  sometimes  are  above  an  inch 
in  diameter,  occur  at  Franklin  furnace,  in  New  Jersey,  in  limestone,  aa« 
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Garnet— Gay  Lussite.  , 

--- ' *  -  -  — ■' ~ ■ 

■ociated  with  Quartz  and  greenish  Feldspar.  A  rich,  red  colored  Gar- 
net, in  irregular  trapezohedfons,  sometimes  of  considerable  size,  is  found  at 
Haddam,  (Conn.)  associated  with  Chrysoberyl,  Automaiite,  and  Colum- 
bite.  Very  perfect  trapezohedrons,  of  a  reddish  brown  Garnet,  abound 
in  mica  slate,  in  Munroe,  Washington,  and  several  neighboring  towns  in 
Connecticut.  Large  dodecahedral  crystals,  of  a  dull  red  color,  and  not 
possessed  of  smooth  faces,  are  found  in  chlorite  slate,  at  Marlborough 
and.New  Fane,  in  Vermont :  also  in  mica  slate,  in  Chesterfield,  (Mass.) 
A  blackish  brown  variety,  in  large  crystals,  (of  modification  1,)  is  found 
in  limestone,  at  Lyme,  (Conn.)  Colophonite  in  large  grains,  possessing 
rich  colors,  constitutes  a  powerful  vein,  in  gneiss,  at  Willsborough,  (N.Y.) 
on  Lake  Champlaln.  At  Roger's  Rock,  also,  upon  Lake  George,  Is  found 
a  much  finer  grained  variety,  of  yellow  and  red  colors.  Yellow  and  red- 
dish, brown  Garnet,  is  found,  along  with  Franklinite,  in  limestone,  at 
Franklin  Furnace,  in  New  York. 

GAY  LUSSITE.    Peritomous  Natron-Salt. 

Primary  form.  Oblique  rhombic  prism.  M  on  M=68Q 
60^     P  on  M  =  96^  30^ 

Cleavage,  parallel  with  the  faces  of  the  primary  form, 
perfect ;  most  so,  parallel  with  M.     Fracture  conchoidal. 

Lustre  vitreous.  Color  white.  Transparent.  Very 
brittle.     Hardness  =2*5.     Sp.  gr.  =1*9. 

1.  When  heated,  it  decrepitates.  Before  the  hlow-pipe,  it  melts  rap- 
idly. In  nitric  acid,  it  dissolves  with  a  brisk  effervescence,  giving  rise 
to  crystals  of  nitrate  of  soda. 

2.  JtnalyM. 

By  BoussiNOAULT  and  Cordier. 

Carbonate  of  soda        .        .        ^        -  83*96 

Lime                           ....  31*39 

Water                          -        -  .      -        .  82*20 

Carbonic  acid               -        -        -        -  1*46 

Alumina                      -        .        •        .  i-oo 

8.  ^t  is  found  in  great  abundance,  disseminated  in  detached  crystals 
through  clay,  near  Lagunilla  in  Colombia. 
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Geblenite — Gibbsite. 
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GEHLENITE.    Pyramidal  Dystome-Spar. 

Primary  form.    A  right  square  prism. 
Cleavage,  in  traces,  parallel  with  the  base. 
Lustre  resinous,  iDclioiog  to  vitreous.     Color,  different 
shades  of  grey,  mostly  yellowish ;  none  of  them  bright. 
Opake.     Sometimes  faintly  translucent  on  the  edges. 
Brittle.     Hardness  =5'6 . . .  6-0.     Sp.  gr.  =3-039.*' 

1.  Before  the  blow-pipe,  it  fases  only  in  thin  splinters.    In  borax,  it 
Is  very  slowly  dissolyed.    It  gelatinizes  in  heated  muriatic  acid. 

2.  Jinalyiis. 
By  FucHs.  By  Kobxlz.. 


Alumina 

24-80 

21-4 

Silica 

29-64 

810 

Lime 

35-SO 

37-4 

Oxide  of  iron 

656 

4-4 

Magnesia 

0-00 

8-4 

• 

Water 

8-80 

20 

8.  It  has  been  found  on  Mount  Monzoni,  in  the  valley  of  Fassa  in  the 
Tyrol,  along  with  Calcareous  Spar, 

GIBBSITE.    Staphyline  Wavelline-Spar. 

Irregular  stalactites ;  tuberose  masses. 

Structure  fibrous,  the  fibres  radiating  from  the  centre. 

Lustre  faint.  Color  greenish  or  greyish  white.  Trans- 
lucent. 

Hardness  =3*0 . .  •  3*5,  but  easily  reduced  to  powder. 
Sp.  gr.  =2-4. 

1.  Before  the  blow-pipe,  it  whitens,  but  is  infusible. 

2.  Andly$i$. 

By  TORRKT. 

Alumina 64*8 

Water  84-7 

8.  It  Is  found  in  very  small  quantity  only,  disseminated  through  a  bed 
of  LimoDite,  at  Richmond,  (Mass.)  , 
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Gilbertite. 


GlCSECKlTE. 

Crystallized  in  aiz-0lded  priflmi. 

Cleayage  not  visible.    Fracture  unereD,  splintery. 

Lustre  resinous,  faint    Color  oUve-green,  grey,  brown. 

Streak  uncolored.    Feebly  translucent  on  the  edges . . .  opake. 

Hardness ss 2*6 . . . 80.    Sp.  gr. s 2*882. 

1.  Jinalygii. 

By  Stkombtbb. 
Silica  ....        4607 

Alumina                ....  8882 

Magnesia  120 

Black  oxide  of  iron  8*86 

'  Oxide  of  manganese  1*15 

Potash                    ....  6*20 

Water                    ....  4-88 

2.  It  occurs  in  Greenland,  with  Feldspar. 

8.  The  above  description  probably  applies  to  a  variety  of  Mica,  similar 

to  Finite. 

Gilbertite. 

Massive;  foliated. 

Lustre  pearly.    Color  white,  with  a  shade  of  yellow.    Trans- 
lucent 
Sectile.    Hardness  =  4*00  ?    Sp.  gr.  ss  2*648. 

1.  Anaiytii, 
By  Tbomsox. 


Silica 

45165 

Alumina 

40110 

Lime                   ; 

4170 

Magnesia 

1*900 

Protoxide  of  iron 

2*480 

Water 

4*250 

2.  It  occurs  at  St  Austle  in  Cornwall,  and  contains  through  Its  mass 
particles  of  Fluor,  and  what  appears  to  be  Apatite. 

8.  It  is  quite  probable,  that  the  above  mineral,  which  is  well  known 
as  Cornish  Talc,  is  an  aggregate  of  Talc,  Mica  and  several  other  mine- 
ral species. 


GioBERTiTB.    (See  MagnuUe.) 
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Gismondin — Gl^uberite; 

GISMONDIN.    Abrazitio   Kouphone-Spar. 

Primary  form.     Right  square  prism. 

Secondary  form.  Primary  form  surmounted  by  four* 
sided  pyramids,  whose  faces  correspond  to  the  prismatic 
faces.  The  adjoining  faces  of  either  pyramid  incline  un- 
der 122^  58^ :  and  a  face  of  the  upper  pyramid  to  a  cor- 
responding one  of  the  lower,  under  85^  4(y. 

Cleavage  imperfect,  parallel  to  the  pyramidal  faces.  Sur- 
face, prismatic  .faces  frequently  rounded ;  the  pyramidal 
ones  smooth,  and  though  generally  very  small*,  yet  pos$ess- 
ing  high  degrees  of  lustre.    Fracture  coochoidal. 

Lustre  adamantine.  Color  pale  smalt-blue,  milk-white, 
pearl-grey  and  rose-red.  Translucent,  in  small  crystals, 
nearly  transparent. 

Hardness  =60 . . .  6-6.     Sp.  gr.  ==2-16 . . .  2-2. 

1.  Before  the  blow-pipe,  it  phosphoresces,  and  becomes  friable>but  is 

infusible.    It  gelatinizes  with  acids  without  eflerTescence. 

2.  JlnalysU. 

By  Cakpi. 
Silica  ....        41-4 

Lime'  ....  48*6 

Alumina  ....  2*5 

Magnesia  1*5 

Oxide  of  iron  ....  2*6 

9.  Gismondin  occurs  along  with  white  octahedrons  of  Fluor,  Feld- 
spar and  other  minerals,  in  the  drusy  cayities  of  a  voicanic  rock,  at  Capo 
di  Bove,  near  Rome. 

It  approaches  in  several  of  its  properties,  especially  tfiat  of  form,  the 
species  Zircon. 

GLAUBERITE.     Prismatic  Brithyne-S  alt. 

MOHS. 

Primary  form.  Oblique  rhombic  prism.  M  on  M'=s83^ 
20'.    MonP«104Ol6'. 

20 
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Glauberite — Glauber  Salt. 
Secondary  form. 

Fig.  213. 


m'» 


P  on  e  or  £/     137^    9' )  j  f  M  on  c  147^  4(K 

c    on  6^  116    20  V  I  ^P   on/  112    ^0 

M  or  M'  on/  131    36  )  ?  (c  or  c'on/       132     37 

The  planes  M  and  /  are  often  wholly  wanting. 

Cleavage,,  parallel  with  M  and  M'  perfect ;  traces  of  P 
but  interrupted  by  concboidal  fracture.  Fracture  concboi- 
dal.  Surface,  planes  e  streaked  parallel  to  their  common 
edges  of  combination,  partly  uneven,  but  smooth  and  shi- 
ning. 

Lustre  vitreous.  Color  yellowish  or  greyish-wbite. 
Streak  white.     Semi-transparent . . .  translucent. 

Brittle.     Hardness  =  2*5 . . .  30.      Sp.  gr.  =  2*807. 

Taste  feebly  saline  and  astringent. 

1.  Before  the  blow-pipe.  It  decrepitates,  and  melta  iDto  ft  whitt  eoa* 
mel.  Immersed  in  water,  it  loses  Its  transparency,  and  is  partly  diasol- 
¥ed.    Tlie  same  appears  In  a  moist  atmospliere. 

2.  Analysis. 
By  Brongnxart. 

Sulphate  of  lime 49*0 

Sulphate  of  soda  51*0 

a.  It  occurs  in  imbedded  crystals  in  Common  Salt,  at  VUlanibia,  near 
Ocana  in  New  Castile.    Another  locality  Is  Auss»e  bi  Upper  Austria. 

GLAUBER  SALT.    Prismatic  Glauber-Sa  It. 

MoHS. 

Efflorescent,  and  in  mealy  crusts. 
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Glauber  Salt. 


Lustre  vitreous.^  Color  white.  Streak  while.  Trans- 
parent to  opake. 

Sectile.  Hardness  ^s  1*5 . . .  2*0.  Sp.  gr.  =  1*481. 
Taste  cool,  then  feebly  saline  and  bitter. 

1.  It  is  euily  Mlable  in  water,  but  readily,  falli  into  powder  on  being 

exposed  to  the  air. 

2.  AnalyM. 

By  Reuss. 
Sulphate  %  ^67024 

Carbonate  (of  soda )  16*883 

'     Muriate  J  C 11-000 

Muriate  oflime 6*643 

S.  Glauber  Salt  is  found  accompanying  Common  Salt  and  Epsom  Salt» 
or  as  an  efflorescence,  upon  the  soil,  and  on  several  roclcs ;  also  on  the 
shores  of  salt  lakes,  and  in  some  mineral  springs. 

4.  It  occurs  in  the  neighborhood  of  Ausser,  Isehel,  and  Hallstadt  in 
Austria,  at  Halleinr  in  Salzburg,  in  Hungary,  in  Switzerland ;  also  in 
Italy  and  Spain,  and  the  Sandwich  Islands. 

Glaucolite. 

Massive.    Cleavage  parallel  with  a  rhombic  prism  of  143^  30', 
nearly.    Fracture  splintery,  or  uneven. 
Lustre  vitreous.    Color  lavender-blue,  to  green.    Translucent. 
Hardness  ss  5-6.    Sp.  gr.  ss  2*7 . . .  2-9.  ' 

1.  Fusible  with  difficulty  before  the  blow-pipe,  into  a  blebby  white 
glass ;  but  is  spli^ble  in  bornf  and  salt  of  phosphorus. 

2.  AfudytU* 

By  BxROMAHIf, 

SOiea  .....  6438 

Alumina  .....  29*77 

lime  .....  11-08 

Potash 4*57 

3.  It  is  found  in  compact  Feldspar  and  gnmttlar  limesCone,  with  Talc, 
in  the  granitic  pwuntalns,  upon  tha  borders  of  the  SUudianka,  which 
•niptfes  iQto  lake  Baikal. 

4.  With  the  ezeeptien  of  the  cleavage,  the  foregoliig  detcriptkm  would 
apply  to  some  of  the  varieties  of  ScapoUte. 
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•Groelinice. 


GMELINITE.    Sarcolioe^  Kouphone-Spar. 

Primary  form.     Rhomboid  :  dimensions  unknown. 
Secondary  form.     Regular  hexagonal  prism,  with  the 
terminal  edges  replaced  by  single  planes. 


Fig.  214. 


y  on  y'        -        -        -        -        83^  36' 

Cleavage  parallel  to  the  rhomboid,  visible,  though  not 
easily  obtained.  Fracture  uneven.  Surface  streaked,  the 
prism  horizontally,  the  pyramidal  planes  parallel  to  the  edg- 
es of  combination  with  the  rhomboid. 

Lustre  vitreous.  Color  white,  passing  into  flesh-red. 
Streak  white.     Translucent. 

Hardness  =4*6.     Sp.  gr.  =2*05. 

1.  Before  the  blow-pipe,  it  swells  up,  and  assumes  the  appearance  of 
an  enamel.  When  held  in  the  flame  of  a  candle,  it  exfoliates  into  nume- 
rous scales. 

2.  Analyiia. 

By  VAuquKLiir, 


Silica 

Alumina 

Lime 

Soda 

Water 

Protoxide  of  iron 

Potash 


fr.  Montecchio-Maggiofe. 
6000 
2000 

4-50 

4  60 
2100 

0-00 

0.00 


fr.  Cattel. 

60  00 

2000 

4-26 

4-26 

2000 

000 

0-00 


By  Thomson, 

fr.  Antrln,  Ireland. 
89-896 
12-968 

0000 

0000 
29-866 

7-448 

9*827 


8.  It  is  found  in  the  cavities  of  amygdaloidal  rocks,  at  MoBteoehie* 
Maggiore,  and  at  Castel  in  the  Yipentine,  and  in  the  county  of  Antrim 
in  Ireland. 
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Gmelioite — Graphic  Gold. 


2S3 


4.  It  YTOuId  appear  that  the  «ewly  propoeed  LedererUe^  from  Cape 
BloffiidoD,  Nova  Scotia,  is  a  yariety  of  Gmeltnite.  It  is  described  by 
Mr.  Jackson  as  occarring  in  regular  six-aided  prisms,  whose  terminal 
edges  are  truncated,  the  truncating  planes  inclining  to  the  prismatic  fa» 
ces  under  angles  of  180^,  i.  e.  y  on  y  (of  the  above  figure)  =  80^ ;  a 
diflerence  not  very  considerable,  when  it  is  considered  that  the  common 
goniometer  was  employed.  The  crystals,  besides,  are  mentioned  as  hav- 
ing the  longitudinal  strie  upon  the  prismatic  faces.  Sp.  gr.  k  2*168. 
Hardness  nearly  the  same  as  Feldspar,  though  from  the  circumstance 
that  Mr.  BRboKX  considered  the  mineral  as  Apatite,  it  seems  probable 
that  it  must  be  somewhat  lower.  The  crystals  are  transparent,  or  only 
translucent;  white,  or  tinged  with  flesh-red.  Lustre  vitreoui|,  Ac- 
cording to  Mr.  Hatxs,  it  consists  of.  Silica  48*470,  Alumina  21*488, 
Lime  1 1-480,  Soda  3  940,  Phosphoric  acid  8*480,  Oxide  of  iron  0140,  For- 
eign matter  0-030,  Water  8*580,  Loss  1*400.  This  mineral  occurs  in 
trap,  with  Analcime  and  Stillite. 

GcETHiTE.     (See  Limoniie.) 
GRAPHIC  GOLD.    Prismatic  Antimony-Glance. 

MOHS* 

Primary  form.     Right  rhombic  prism.     M  on  M  =  107® 
44^. 


Secondary  form. 


Fig.  215. 


P  on  Hi      -  141°  30'\  5  fP  oh  c3  orc3'  132°  46' 

Pona2      -  129     12f  P)MonA        -^  126    08 

Pon  cl  orcl'  151     40^2  WooA         -  90    00 

P  on  c2  or  c2'  136    42  )  5  ( 

Cleavage  parallel  with  M  highly  perfect ;  with  T  per- 
fect, though  not  so  easily  obtained.     Fracture  uneven. 

20* 
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Graphic  Gold. 


Secondary  surfaces  of  the  prism  verticallj  streaked ;  M 
fused-like ;  the  remaining  faces  smooth. 

Lustre  metallic.  Color  pure  sieel-grej.  Streak  ud- 
changed. 

Very  sectile.   Hardness  =  1*5 . . .  2*0.   Sp.  gr.  s: 5*723. 

Compound  T^arieties.  Regular  composition  of  acicuhur 
crystals,  nearly  at  angles  of  60^  and  120^,  in  one  plane, 
frequently  repeated,  and  imparting  to  the  whole  the  ap- 
pearance of  certain  characters  for  writing.  Massive :  com- 
position imperfectly  columnar  or  granular,  small,  but  not 
impalpable. 

1.  The  preient  BpecSes  preaeiits  a  grett  many  varieties  of  crystaltliM 
Ibrmf,  which  beiDg  geoeratly  very  much  engaged  among  each  oUier. 
and  moreover  modified  by  regular  composition,  have  not  yet  been  satis- 
ftctorily  developed. 

Before  (he  blow-pipe,  it  melts  easily  into  a  dark  grey  metallic  globule, 
and  covers  the  charcoal  with  a  white  oxide,  which  changes  into  a  green, 
or  bluish  green,  when  the  reduction  flame  is  directed  upon  it  After 
having  continued  the  blast  for  some  time,  a  ductile  metallic  metal,  of  a 
light  yeUow  color,  remains. 

2.  AnalysU. 

By  Klaproth. 

Tellurium  ....        60*00 

Gold  ....        8000 

Silver  ....        lOOO 

It  yet  remains  to  be  explained  how  an  amalgam  of  the  above  compo- 
sition should  possess  a  sp.  gr.  of  only  5-723,  when  the  artificial  prepara- 
tion would  mount  as  high  as  10. 

3.  Graphic  Gold  occurs  at  Oifenbanya  in  Transylvania,  in  very  nar- 
row, but  quite  regular  veins,  which  traverse  porphyry,  several  of  them 
at  a  short  distance  from  each  other,  and  parallel.  It  is  accompanied  by 
Native  Gold  and  Quartz;  and  is  occasionally  met  with  along  with  Black 
Tellurium,  at  Nagyag  in  Transylvania. 

4.  It  is  a  valuable  ore,  on  account  of  its  richness  in  gold  and.sttver. 


Graphitk.     (See  Plumbago.) 
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Green  Malachite. 


Gbun  Earth.    (See  Talc.) 
Gft£KN  Iron-Ore. 

if  twive  :  renifbrm  and  fibrous. 

Lustre  Yitreouf»  lUky.  Feebly  trtDslacent  upon  the  edges. 
Color  dark  lake-green;  the  decomposed  fibres,  yellowish  or 
brownish. 

1.  It  yields  water  on  being  heated,  and  melts  very  easily  into  a  black 
porous  slag,  which  is  not  magnetic.    It  is  soluble  in  muriatic  acid. 

2.  Anaiysis. 

By  Karstsn. 

Phosphoric  acid  •        •        .        •        28*50 

Oxide  of  iron  -        -        -        -.       <'2*ff2 

Water  ....  898 

8.  It  occurs  in  the  HoUester  mines  near  Siegen,  in  Prussia. 

Green  Lead-Ore.    (See  Pynmarphite.) 

GREEN  MALACHITE.    Habroneme   Copper- 
Bary  te. 

Primary  form.  Oblique  rhombic  prism.  M  on  M'= 
103^  42'.     P  on  the  obtuse  edge  of  the  prism  =118^  11'. 

Secondary  form.  The  primary,  having  the  obtuse  edge 
of  the  prism  truncated. 

Cleavage,  liighly  perfect  in  the  direction  of  P ;  that  par- 
allel with  the  obtuse  edge  of  the  prism,  or  longer  diagonal, 
less  distinct.  Fracture  conchoidal,  uneven,  scarcely  ob- 
servable in  crystallized  varieties.  The  secondary  plane 
upon  the  obtuse  edge  sometimes  streaked,  the  other  faces 
smooth. 

Lustre  adamantine,  inclining  to  vitreous.  Color  grass- 
green,xmerald-green,  verdigris-green.  Streak  green,  rath- 
er paler  than  the  color.  Translucent,  sometimes  only  on 
the  edges. 

Brittle.     Hardness  3=3*5  • .  •  4*0.    Sp.  gr.  s  4*008. 


336 


Green  Malachite. 


Compound  Varieties.  Twin-crystals:  axis  of  rerolu- 
tion  perpendiculary  face  of  composition  parallel  with  the 
longer  diagonal  of  the  prism ;  angle  of  revolution  =  180^. 

FSg.  216. 


M 


€ 


M 


This  composition  occurs  in  almost  every  variety,  and 
even  in  those'masses  which  consist  of  columnar  particles  of 
composition.  It  then  seems  as  if  both  the  faces  of  a  prism 
were  present,  forming  a  dihedral  termination  of  each  indi- 
vidual of  123^  37,  while  in  fact  there  exists  only  one  of 
them.  Fascicular  aggregations  of  delicate  crystals.  Tu- 
berose, globular,  reniform,  botryoidal  and  stalactitic  shapes: 
surface  drusy,  rough,  sometimes  smooth  ;  composition  co- 
lumnar, generally  very  thin,  often  impalpable.  Very  thin 
columnar  composition,  produces  a  satiny  lustre  ;  impalpa- 
ble composition,  is  the  cause  of  conchbidal  fracture.  Mas- 
sive :  composition  as  above.  The  composition  often  re- 
peated ;  granularly  compound  masses  consist  of  columnar 
ones  radiating  from  a  centre ;  curved  lamellar  ones  are 
likewise  composed  of  thin  columnar  indiviuals.  The  sur- 
face of  the  second  composition  is  often  rough,  and  particu- 
larly in  curved  lamellar  compositions,  covered  with  a  white 
co&ting. 

1.  Before  (he  blow-pipe,  it  decrepitatei,  becomeB  black,  and  is  partly 
infusible,  partly  converted  into  a  black  scoria.    It  is  easily  soluble  in  bo- 
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rax,  impirtlag  U>  ll  >  daep  green  color,  md  yleldiag  ■  globule  dT  metal- 
lic copper.     II  ii  aoluble,  wilbout  residue,  in  nitric  idd. 

ByKLAFROTU.  Bjr  VACftuEi.iir. 

Copper  -       -       6800       .       .       96-10 

Oxygen  -        •        li-SO        -        •        14-00 

CiTboiilc  edd     -       -       IS  00       ■       -       31-25 
Weter  -  ll-BO        -        -         8-» 

S.  It  occun  la  the  Mine  repoiitoriei  u  Blue  Halacblte,  with  vrbich  it 
ll  frequently  aHodited.  BeauUrul  vtrieliea  ei  Oreen  Mnlechlle  eio 
bund  it  Cbeeey  In  FnnEe,  in  Siberia,  end  at  Moldavli  In  the  Baanal  of 
Temeiwar.  The  compact  MiIbeIiIIb  is  chleSy  found  at  Sehwali  in  Ty- 
rol. Graen  Milacblte  occun  la  Corairall,  Cumberland  and  Walef, 
England. 

It  li  Icood  In  Ibe  Vailed  Statu,  at  eereral  place*,  though  do  where  in 
vary  handeome  qMcimeni.  The  mwl  lotereMlng  localitiee  are  in  Htiry- 
land,  in  Ibe  Blue  Ridge  In  Pennsylvania  near  Nlcholwin'*  Gap,  and  at 
the  Perklomen  Lead  Uine,  and  In  New  Jersey  at  Schuyler's  mino, 
where  It  Is  accompanied  by  Red  Copper-Ore. 

A.  Tboio  TtrieUei  which  are  auSclenlly  compact,  are  cut  into  vise*, 
muff  boxes,  ilng-stones  and  other  ornamenta.  Other*  are  used  >s  pig- 
Bents.  I(  it  oeoura  la  sufficient  (jnanilt}',  it  Is  a  valuable  ore  for  llie  ei|- 
trtctlon  or  copper. 

GREY  ANTIMONY.  Prismatoida]  Antimonj". 
GI^Dce.    MoHs. 

Primary  form.  Right  rhombic  prism.  -  M  on  M  :=9P 
W.     (90°  45'.     MoHS.) 

Secoodary  form. 

M'odM  -  88°  40'-\ 

M'one-2,orMone2  145 


M'  or  M  oo  A 

M'  on  i'  or  M  QD  t 

M'  on  f 

e'2oD  e3 

h    on  e'2  or  e2 

h    on  t'  or  t 


134 
111 
173 
108 
135 
161 


Fig.  21T. 
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Cleavage,,  highly  perfect  in  the  direction  of  h,  or  the 
shorter  diagonal  of  the  prism ;  much  less  distinct  parallel 
with  M.  Fracture  small  conchoidal,  rather  imperfect- 
Surface,  the  vertical  planes  deeply  striated  parallel  to  their 
own  intersections,  and  rough.  The  remaining*  faces  gene- 
rally smooth.     Subject  to  tarnish. 

Lustre  metallic.  Color  lead-grey,  inclining  to  steel- 
grey.     Streak  unchanged. 

Sectile.  Thin  lamins  are  a  little  flexible.  Crystals 
sometimes  bent.     Hardness  =2*0.     Sp.  gr.  =4*62. 

Compound  f^arieties.  Massive;  composition  colum- 
nar, of  various  sizes  of  individuals,  sometimes  very  thin,  but 
not  impalpable.  They  are  long  and  straight,  either  paral- 
lel or  divergent  from  several  common  centres,  and  aggrega- 
ted in  a  second  angulo-granular  composition.  The  faces 
of  composition  are  irregularly  streaked  in  a  longitudinal  di- 
rection. Sometimes  the  composition  is  -granular,  and  then 
the  individuals  often  become  impalpable,  but  are  generally 
very  strongly  connected ;  the  fracture  becomes  even  or  un- 
even. Capillary  crystals  often  form  a  tissue  resembling 
WQpIi  Qr  feitt 

1.  Grey  Aotimony  U  very  Aisible  before  the  blow-pipe,  and  U  absorb* 
•d  by  the  charcoal.  By  a  continued  blaaC,  it  may  be  yalatilized,  withr 
out  leaTin^  any  coadderable  residue. 

2,  .^noilysiff. 
By  P«ousT,  By  Thomsoit, 

AnUmony  m        «        76*00        •        «        78*77 

Sulphur  •        •        26*00        «        t       26*21 

S.  The  present  species  occurs  in  veins  and  beds :  in  the  tattar  oase 
along  with  Spathic  Iron.  It  is  frequently  associated  with  Heavy- Spar » 
Blende  and  Quarts.  Its  deconposttion  produces  the  ^n#tfiiofiy-Mb>e, 
a  friable*  compact  yellow  substance,  wMi  which  it  is  often  anodated  or 
covered* 


• 
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4.  Vein*,  coofiitiog  almott  entirely  of  the  preient  ipecies,  have  been 
diMovered  at  Posiog  near  Pressburg  in  Hnogary,  and  at  Wolfifthal  in 
the  county  of  Stollberg  in  the  Hartz ;  also  such  aa  contain  considerable 
quantitiea  ol  it  associated  with  other  minerals,  at  Felsobanya  in  Upper 
Hungary,  at  Cremnitz,  Schetnnitz,  and  other  places  in  Lower  Hungary, 
and  in  France.  Other  localities  are  BrAonsdorf  near  Freiberg  in  Saxo- 
ny, Neudorf  in  Anhalt,  Cornwall  and  Scotland.  The  fibrous  variety  oc- 
eura  at  Loben  in  the  Talley  of  the  Levant  in  Carinthia,  and  the  compact, 
at  Magurka  in  Hungary. 

5.  It  is  used  for  extracting  the  crude  antimony,  or  the  metal  itsef, 
which  is  employed  in  the  manufacture  of  several  metallic  alloys,  and  in 
medicine. 

Appendix  to  G&bt  .AirTSMOirr. 


i.  Haidingerite.    Bbbthibr. 

Massive ;  sometimes  exhibiting  appearances  of  prismatic  crys- 
tals, but  generally  in  confusedly  aggregated  masses,  whose  struc- 
ture is  foliated. 

Lustre  feeble,  metallic.    Color  iron-grey,  with  tarnished  hues. 

1.  Before  the  blow- pipe,  it  melts  readily.  It  is  quickly  acted  upon  by 
cold  muriatic  acid,  giving  out  pure  sulphuretted  hydrogen ;  and  is  total- 
ly dissolved  except  some  Pyrites  and  Quartz. 

2.  An<dy9%9, 

By  Bbbthibr. 

'Sulphur 80*8 

Antimony 62*0 

Iron                16*0 

Zinc                0*8 

8.  It  occurs  along  with  Quartz,  Calcareous  Spar  and  Iran-Pyrites,  at 
Chazelles  in  France. 

4.  It  has  until  lately  been  rq'eeted  as  an  ore  of  antimony,  on  account 
of  the  impurity  of  the  metal  obtained. 

6.  It  is  probable  that  this  mineral  is  nothing  mors  than  an  Impure  vap 
riety  of  Grey  Antimony. 

Geet  Manganese,     (See  Pyroluiiie,  ManganUe  and 
Psilomelan.) 

GuRHOFiAN.    (See  Dolomite.) 
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GYPSUM.    Prismatoidal  G7p8um-Mica. 

Primaiy  form.    Right  oblique  angled  prism.     M  on  T 

=  113<^  8'.  ^ 

« 

Secondary  forms. 


Fig.  218. 


Oxfordi  England— Ohio. 
Fig.  219.     . 


Fig.  220. 


Fig.  221. 
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Fig.  222. 


Bex,  Switzerland. 


Fig.  218.  Primary  form,  having  ihe  tenger  and  shorter  ler- 
minal  edges  replaced.  P  on  Z  =  1 08°  3M 9".  P  on/= 
1240  41'  43".  /on/=  1 100  36'  34".  /  on  /=1430  63' 
22''.  (trapezienne.  Hauy.) — Fig.  219.  The  same,  altered 
only  through  the  additional  planes  k.  P  onk  =  134^  21' 
40".  k  on  Z  =  1530  41'  39".  (progressive.  Haut.)— 
Fig.  220t  The  same  as  Fig.  218,  with  the  addition  of 
planes  n  through  ^he  replacement  of  the  acute  terminal  an- 
gles, {eqvivalente.  Hauy.) — Fig.  221.  The  same  with 
Fig.  220.  excepting  the  substitution  of  planes  0  for/.  0  on 
0=71*^  40'  32".  [qvaterno  bisnnitaire.  Hauy.) — Fig. 
222.  Like  Fig.  218.  with  the  addition  of  planes  r,  and  the 
truncation  of  the  acute,  lateral  edges,    {disjointi.  Hauy.) 

Cleavage,  parallel  with  P  highly  perfect,  and  easily  ob- 
tained ;  with  M  and  T  imperfect,  the  former  of  these  being 
of  a  conchoidal  appearance,  while  the  former  is  obtained 
with  difficulty,  on  account  of  the  flexibility  of  the  mineral  in 
tb&t  direction,  and  often  presents  a  flbrous  aspect.  Frac- 
ture scarcely  perceptible. 

Surface.  P  and  /  streaked,  parallel  to  their  common 
intersections.    The  faces  e  and  /  often  rounded,  which 

21 
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gives  rise  to  the  well  known  lenticular  shapes,  if  the  faces 
P  and  I  disappear. 

Lustre  vitreous.  P  possesses  a  pearlj  lustre^  more  or  less 
distinct,  both  upon  faces  of  cleavage  and  faces  of  crystalli- 
zation. 

Color,  generally  white,  sometimes  inclining  and  passing 
into  smalt-blue,  flesh-red,  ochre-yellow,  honey-yellow,  and 
several  shades  of  gnsy.  Impure  varieties  assume  dark- 
grey,  brick-red  and  brownish-red  tinges.  Streak  white. 
Transparent . . .  translucent. 

Sectile.  Thin  laminae  are  flexible  in  the  direction  of 
those  edges  which  arise  from  the  intersection  of  P  with  r. 

Hardness  =1*5 .. .  2*0.  The  lowest  degrees  upon  P, 
its  highest  degrees  in  the  direction  in  which  the  crystals  are 
rounded.     Sp.  gr.  =2*310. 

Fig.  223. 

Compound  Varieties.  Twin- 
crystals.  1.  Axis  of  revolution 
perpendicular,  face  of  composi- 
tion parallel  to  M.  Angle  of 
revolution  =  180^,  (as  in  the  an- 
nexed figure,)  which  is  under- 
stood, if  W£  suppose  fig.  220.  to 
possess,  instead  of  the  edge  from 
the  meeting  of //,  a  portion  of 
M,  and  the  bisection  to  take  place 
through  P. 

2.  Axis  of  revolution  perpendicular  to  M;  face  of  com- 
position parallel  to  P :  angle  of  revolution  =180^. 
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3;  Axis  of  revolution  perpendicular ;  face  of  composi- 
tion parallel  to  T.  According  to  this  law  are  formed  the 
arrow-shaped  twins,  consisting  of  lenticular  crystafs.  Glob- 
ular massesi  generally  formed  of  discernible  individuals. 
Dentiform.  Massive :  composition  granular,  passing  into 
impalpable,  sometimes  scaly ;  also  columnar,  often  as  thin 
as  hair,  long,  generally  straight  and  parallel.  Sometimes 
without  cohesion  of  the  single  particles,  in  the  state  of  pow- 
der. 

.  1.  Before  the  blow-pipe,  it  exfoliates  and  meltf,  though  with  difficul- 
tjTi  into  t  white  enamel,  which  after  a  short  time  falls  into  powder.  In 
a  lower  degree  of  heat,  it  loses  its  water  and  becomes  friable,  so  as  to  be 
easily  reduced  to  an  impalpable  powder.  If  mixed  with  water,  this  pow- 
der becomes  warm,  and  soon  hardens  into  a  solid  mass. ' 

2.  Jinatysis* 

By  B1JCB01.X.  , 

Lime  ....        83*0 

Sulphuric  acid       ....        44*8 

Water    •  ....        21*0 

S.  Compound  Taiieties  of  Gypsum  form  beds  in  secondary  mountains, 
more  sparingly  in  the  older  classes  of  rocks ;  and  they  are  generally  pos- 
sessed of  a  considerable  thickness.  Its  principal  repositories  are  sand- 
stones and  clay,  in  which  it  is  associated  with  lioi^stone  and  Common 
Salt.  Brine  springs  very  often  issue  from  the  rocks  in  its  yicinity.  Sim- 
ple varieties  are  chiefly  found  in  clay,  in  salt  works ;  also  in  abandoned 
mines  and  old  heaps,  where  they  are  often  products  of  recent  origin. 

4.  Oypsum  is  found  in  almost  all  countries,  both  crystallized  and  mas- 
sive ;  for  example,  in  Mansfeld,  Thuringia,  Bavaria,  Franconia,  Swa- 
bia,  Switzerland,  in  the  Tyrol,  Stiria  and  Austria ;  also  Poland,  Hungary 
and  Transylvania;  in  England,  France,  Spain.  Beautiful  crystals  are 
found  near  Oxford,  at  Bex  in  Switzerland,  Hall  in  the  Tyrol,  and  at 
Ischel ;  large  lenticular  crystals,  generally  twins,  occur  at  Montmartre, 
near  Paris.  Gypsum  occurs  in  great  quantities  in  Nova  Scotia,  both 
the  earthy  varieties  and  the  scaly.  In  the  United  States,  this  species  is 
abundant  in  Arkansaw,  illinois,  Tennessee,  Virginia,  Ohio  and  N.Tork. 
At  Poland,  in  Trumbull  co.  (Ohio,)  exceedingly  perfect  and  transparent 
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crystals,  seyeral  inches  long,  of  the  form  of  Fig.  218,  are  found.  Near 
Niagara  falls,  and  at  Lockport,  (N.T.)  yery  handsome  varieties  of  mowy 
white,  grailular,  and  foliated  Gypsum,  occur  imbedded  in  black  lime- 
stone. 

6.  Gypsum  is  variously  employed  in  manufacturing  artificial  marble* 
stucco  work,  mortar,  &c. ;  also  for  making  casts  of  statues,  medals,  Stc 
It  is  added  to  the  mass  of  certain  kinds  of  porcelain  and  glass.  In  sculp- 
ture, it  b  used  under  the  name  of  alabaster.  It  is  also  employed  in  ag- 
riculture, for  improving  the  soil,  both  calcined,  and  in  its  natural  state ; 
it  forms  the  paste  of  colored  drawing  pencils,  and  is  employed  in  polishing; 

GuHMiTE.     (See  Halloysite,) 
HAIDINGERITE.  .Diatomous  Gypsum-Mica, 
Primary  form.     Right  rhombic  prism.     M  on  M  ^99^ 

Secondary  forms.  The  primary,  having  the  lateral  and 
terminal  angles  replaced  by  single  planes,  together  with  the 
truncation  of  the  obtuse  lateral  edges,  and  the  bevelment  of 
the  lateral  edges.  The  obtuse  edges  of  the  prism  are 
sometimes  replaced  by  three  planes. 

Cleavage,  highly  perfect,  and  easily  obtained  in  the  di- 
rection of  P. 

Lustre  vitreous.  Color  white.  Streak  white.  Trans- 
parent, in  small  crystals  translucent.  Double  refraction  ob- 
servable through  M,  and  the  opposite  face  replacing  the 
obtuse  edge,  making  an  angle  of  40^. 

Sectile.     Thih  laminae,  slightly  flexible. 

Hardness  =2*0 . . .  2-5.  The  face  P  may  be  scratched 
by  Common  Salt.     Sp.  gr.  =  2-848. 

1.  Analyiii, 

By  TuBirBK. 

Arseniate  of  lime       -        -        -        SSeSl 

Water  -        -        -        14-319 

2.  It  has  heen  observed  only  upon  a  single  specimen,  whose  loeality 

is  unknown,  in  the  cabinet  of  Mr.  Fergusoit,  of  Railh.    The  mineral 
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Ibrms  erysUUine  eotts»  of  a  fomewhat  botiyoidal  appearance,  orer  a  fer- 
lnginoQs  Quartz,  which  corera  a  ro^  red  rariety  of  Diallogite,  resem- 
bling that  found  near  Freiberg.  The  same  specimen  also  contained 
large  crystals  of  Pharmacolite. 

Haidingerits  of  Bcrthieb.    (See  Gfrey  Antmony.) 
Hallotsitx. 

Reniform  and  tuberealar  masses.  Massive;  composition  im- 
palpable.   Fracture  conchoidaL 

Lustre  resinous.  Color  pure  while,  or  tinged  with  blue.  Trans- 
lucent on  the  edges.    In  water  becomes  transparent 

Sectile,  may  be  indented  by  the  nail,  and  polished  with  th^  finger. 

1.  Afudyrii. 
By  Bb&tbixb. 

Silica UM 

Alumina 88*06 

Water 16*00 

It  is  fiyund  in  masses  three  or  lour  inches  in  diameter,  among  ores  of 

iron,  zinc  and  lead,  in  caTiHes  of  transition  limestone,  at  Angleure,  near 

U^ge. 

Habd  Cobalt  Ptbiteb.     (See  CobaUine.) 
HARMOTOME.   Paratomous  Kouphone-Spar. 

MoH8« 

Primary  form*    Right  rectangular  prism. 
Secondary  forms. 

Fig.  W  Fig.  226. 


ObenrtfSlii. 


21 


Btnottin,  BeoUtnd. 
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Fig.  226. 


125° 

5' 

110 

26 

171 

4 

151 

35 

149 

32 

177 

28 

Monj  -        -        -        125°    6'    P. 

«    on  «  over  the  summit 

V 

s  on  al 
8  on  a2 
1  OD  a3 
a4  on  a4'  -        -        - 

Fig.  224.  Primary  form,  with  the  solid  angles  trunca- 
ted, a  on  a  ssl2l^  5T  56'.  a  on  a  over  the  summit, 
=86°  36'. 

Fig.  225.'   «  on  T  =  123°  4V  2A". 

Cleavage,  parallel  with  M  and  T ;  also  with  the  plants 
n ;  but  imperfect  in  all  directions.  Fracture  uneven,  im- 
perfectly conchoidal.  Surface,  a  and  s  streaked  parallel  to 
their  common  edges  of  combination.  M  and  T  smooth, 
but  in  most  cases  T  is  divided  into  four  faces,  meeting  at 
very  obtuse  angles,  as  in  certain  varieties  of  Fluor. 

Lustre  vitreous.  Color  white  prevalent,  passing  into 
grey,  yellow,  red  and  brown.  Streak  white.  Semi-trans- 
parent . .  •  translucent. 

Brittle.     Hardness  =4'5.     Sp.  gr.  =2*392. 
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Compound  Varieties.  Twin-crystals.  Face  of  com- 
positioD  parallel,  axis  ef  revolution  perpendicular  to  one  of 
the  faces  of  M  and  T.  The  mdividuals  are  continued  be- 
yond the  face  of  composition,  and  produce  the  cruciform 
crystals.    (See  annexed  figure.) 

Fig.  227. 


Massive :  composition  granular,  rare. 

1.  Alone  upon  charcoal,  it  melts,  without  intumescence,  into  a  clear 
globule.    It  phosphoresces  wiUi  a  yellow  light,  and  is  not  easily  acted 

upon  by  acids. 

2.  Af%alyn», 

ByKx.ApROTH.    By  WsRirsKiNK.  ByTnoMsoir. 


fr.  Andreasberg. 

fr.  SchifTenberg. 

fr.  Strontiao 

Silica 

- 

- 

4900 

44-79    -  6307 

•      48-785 

Alumina 

m 

• 

1600 

19-28    -  21-31 

.      16-100 

Baryta 

. 

• 

1800 

17-59    -    0-89 

14-275 

Lime 

- 

- 

000 

108    -    6-67 

3180 

Potash 

- 

. 

000 

000    -    000 

2-660 

Ox.  iron 

and 

mang. 

000 

0-85    -    0-66 

0000 

Water 

* 

m 

1500 

15-32    .  17-09 

14000 

8.  Harmotome  occurs  in  metalliferons  veins,  traversing  grey-wacke 
and  mica-slate,  and  in  the  vesicular  davities  of  amygdaloidal  rodu. 

4.  The  beautiful,  cruciform  twins  occur  at  Andreasberg  in  the  Hartz ; 
and  the  simple  crystals  at  Str«atian,  in  Scotland.  Other  localities  are, 
Kongsberg  in  Norway,  Oberstein  in  Deuxponts,  where  it  is  found  in  ag- 
ate balls;  Baden,  near  JBngelhaus  and  Bachan  in  Bohemia,  and  in  the 
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▼idnKy  of  Mount  Vet avias.    It  is  alao  raid  to  oeeur  very  freqaontly  In 
tmygdaloidf  in  Scotland. 

Hatchetine. 

In  the  shape  of  flakes  like  spennaeetl^or  of  granular  maraes  like 
bees-wax. 

Lustre  slightly  glistening  and  pearly,  and  of  considerable  de- 
'  grees  of  transparency  when  in  flakes,  else  dull  and  opake.  Color 
yellowish-white,  wax  yellow  and  greenish-yellow. 

Hardness,  like  soft  tallow.  Very  light  Without  odor  or  ehe- 
tldty. 

1.  It  melts  below  the  boiling  pohit  of  water.  Ether  dissolves  It  readi- 
ly ;  being  evaporated,  the  solution  yields  a  viscid,  oily  inodorous  matter. 
Distilled  over  the  spirit-lamp,  it  gives  a  bituminous  smell,  a  greenish- 
yellow,  butryaceous  substance  is  disengaged,  and  a  coaly  residue  re- 
mains in  the  retort.    At  a  lower  temperature  a  light  oil  Is  distilled. 

2.  It  occurs  in  small  contemporaneous  veins  with  Quartx,  Calcareous 
Spar  and  iron-ores,  at  Merthyr  Tydril  in  South  Wales.  It  has  been 
described  by  Mr.  Braitsb  under  the  denomination  of  Mineral  Adipo^ 
tire,  . 

8.  The  descriptbn  of  Hatchetine  agrees  very  nearly  with  the  follow- 
ing one  given  of  Mountavn  TaUow,  It  has  the  color  and  feel  of  tal- 
low, and  is  tasteless ;  its  sp.  gr.  aa  0-6078,  in  its  natural  state,  but  is  in- 
creased by  melting  it,  to  0-988,  the  air  bubbles  being  driven  off.  It  melts 
at  118^  and  bolb  at  290^.  When  melted  It  is  transparent  and  colorless, 
but  becomes  opake  and  white  on  cooling.  It  is  insoluble  in  water,  but  is 
dlMolved  by  alcohol,  oil  of  turpentine,  olive-oil  and  naphtha,  when  hot, 
but  is  precipitated  when  they  cool.  It  does  not  form  soap  with  alcaline 
substances,  but  is  combustible.  It  has  been  found  in  a  bog,  on  the  bor- 
ders of  Loch  Fyne,  and  has  been  formerly  noticed  on  the  coast  of  Fin- 
land, in  one  of  the  Swedish  lakes ;  near  Strasburg,  and  in  Scotland. 

Hausmamnite.*    (See  Black  Manganese.) 

Hautne*     (See  Sodaliie.) 
Hatdenite.    (See  Chaharie.) 

HATTOtflTE. 

A  variety  of  Quartz,  resembling  Calcedony,  In  perfect  crys- 
tals, tingle  and  variously  aggregated,  and  having  the  form  of  Da- 
thoUte,  (variety  Uumboldtlte.)    It  occurs  In  detached  pieces,  ac- 
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companied  by  small  masses  of  CalcedoDy,  Garnet,  green  Horn- 
blende, Talc  and  Magnetic  Iron-Ore — the  aggregate  being  en- 
veloped by  a  ferruginous  clay,  and  existing  in  an  iron  nine  adja* 
cent  to  the  Hay  Tor  granite  quarries,  in  Devonshire.  The  for- 
mation of  these  crystals  is  quite  inexplicable  according  to  the 
known  laws  of  pseudomorphism. 

HEAVY   SPAR.      Prismatic    Hal-Baryte. 

MOHS. 

Primary  form.    Right  rhombic  prism.    M  on  M'=101^ 
42^. 


Secondary  forms. 


Fig.  228. 


Cheshire,  (Conn.) 
Fig.  229. 


De  Roore,  Pay  de  Dome. 


Fig.  281. 


Fig.  280. 
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Fig.  232. 


Cheshire,  (Conn.) 
Fig.  288. 


/• 


Cliesbire,  (Conn.) 


Tig.  284. 


Cheshire,  (Conn.) 
Fig.  285. 


Cheshire,  (Ck>nn.) 
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Cheshire,  (Coon.) 
Fig.  237. 


Cheehlre,  (Conn.) 
Fig.  238. 


Fig.  228.  Primary  form,  with  its  obtuse  angles  truDca- 
ted.  P  on  rf  =  140^  59^  21".  {apophane,  H.)— Fig.  339. 
The  same,  with  the  faces  d  enlarged,  d  on  d=78^  V  bV. 
(btMtre,  H.)— Fig.  330.  Primary  fonoi  with  its  acute  an- 
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gles  truncated.  P  on  o=127^  5'  13".  (cmotiwcc,  H.) — 
Fig.  231.  The  same,  with  the  planes  o  enlarged,  o  on  o 
=  1050  49'  34^'.  {unitaire.  H.)— Fig.  232.  rf  on  tt  = 
160O4r39'^  t«onti=1160  38'.  (Wno-twiim/atre.  H.)— 
Fig.  233.  d  on  Z=1630  2'  22^'.  (soussextuple.  H.)— Fig. 
234.  Mo»z=l540  26'62".  ;r  onz=110O  25' 38".  ^0^ 
z  =  135^^  39'  58".  {entouree.  H.)— Fig.  235.  M  on  i= 
129°  13'  54".  Aon  0  =  142o  g'  47".  {sexdecimale.  H.) — 
Fig.  236.  {sovsquadruple.  H.) — Fig.  237.  {triplante.  H.) 
—Fig.  238.  c  on  0=166°  46'  49".  M  on  c=133°  31' 
31".  (diplonome.  H.) 

Cleavage.  M  and  T  perfect.  The  latter  commonly 
more  easily  obtained,  the  former  sometimes  interrupted. 
Cleavages  are  also  visible  parallel  with  the  shorter  diagonal. 
Fracture  conchoidal,  seldom  observable.  Surface  in  a  few 
examples  only,  faintly  streaked.  The  same  faces  which  in 
certain  modiBcations  are  rough,  in  others  are  perfectly 
smooth,  while  the  reverse  takes  place  in  other  faces ;  so 
that  they  do  not  constantly  present  the  same  appearances. 

Lustre  vitreous,  inclining  to  resinous.  Color  white,  prev- 
alent, inclining  to  yellow,  grey,  blue,  red  or  brown.  Streak 
white.     Transparent . .  .  translucent. 

Brittle.     Hardness  =30  . . .  3-5.     Sp.  gr.  =4-446. 

Compound  Varieties.  Globules,  both  imbedded  and 
implanted,  also  reniform  shapes :  surface  drusy,  uneven 
and  rough ;  composition  either  lamellar,  generally  imper- 
fect or  columnar,  the  latter  often  very  thin.  In  the  reni- 
form shapes,  the  curved  lamellar  particles  of  composition 
consist  of  imperfectly  straight  lamellar,  or  of  columnar  ones. 
Massive  :  composition  as  in  the  imitative  shapes,  more  fre- 
quently the  distinctly  straight  lamellar  masses  are  aggregated 
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ID  a  granular  composition.  The  composition  is  sometimes 
granular,  and  even  impalpable.  Without  coherence  of  the 
particles,  friable. 

1.  It  decrepitates  wh6n  niddenly  heated  before  the  blow-pipe,  and  fu- 
ses with  difficalty.  Several  varietiet  emit  a  phosphorescent  light,  if 
carefoUy  heated,  and  retain  *this  property 'for  some  time  after  cooling. 
In  the  interior  flame,  it  aisumes  a  burning,  hepatic  taste. 

2.  Analysis. 

By  Berthisr. 
Baryta                 -----        6600 
Sulphuric  acid 8400 

Several  varieties  contain  substances  foreign  to  this  mixture,  which 
must  be  considered  as  impurities,  as  silica,  oxide  of  iron,  alumina,  &c. 
Crystals  of  Heavy  Spar  have  been  artificially  obtained  by  dissolving  sul- 
pho-cyanuret  of  barium  in  sulphuric  acid,  and  allowing  this  solution  to 
be  slowly  decomposed  -by  the  influence  of  the  atmosphere ;  they  are  in 
the  form  of  the  primary ;  having  angles  of  101°  42'  and  78°  18'. 

8.  Many  varieties  of  Heavy  Spar,  but  more  particularly  the  granular 
and  compact  ones,  occur  in  beds,  accompanying  Galena  and  Blende ; 
others  are  found  in  iron  ores.  It  is  frequently  met  with  in  veins,  in  rocks 
of  various  ages,  either  with  the  above  mentioned,  or  with  cupriferous, 
minerals;  also  with  manganese  ores.  Grey  Antimony,  and  Realgar. 

4.  Large  and  beautiful  crystals  have  been  found  In  the  mines  of  Cum- 
berland, Durham  and  Westmoreland,  in  England ;  also  at  Felsobanya 
and  Cremnitz  in  Hungary,  at  Freiberg,  at  Marienberg  and  other  places 
in  Saxony,  at  Pzribram  and  Mies  in  Bohemia,  at  Roya  and  Roure  in 
Anvergne.  A  radiated  variety,  in  imbedded  globules,  is  found  at  Monte 
Patemo,  near  Bologna.  The  Calcareous  Heavy-Spar  of  Breithaupt, 
is  a  variety  of  the  present  species,  found  near  Freil>erg.  It  contains  a 
little  sulphate  of  lime,  in  consequence  of  which  its  sp.  gr.  is  only  4-2. 

The  deposits  of  this  species  are  too  numerous  in  the  United  States  to 
be  enumerated ;  only  a  few  of  the  more  important  can  be  mentioned. 
The  curved  lamellar  varieties  are  abundant  at  the  Southampton  leid 
mines  in  Massachusetts,  and  in  several  similar  places  in  the  vicinity.  In 
Connecticut,  similar  varieties  are  found  In  copnection  with  the  trap  and 
sandstone  at  Berlin,  Farmington,  and.  Southington.  But  the  most  Inter- 
etting  locality  is  at  Cheshire,  where  it  occurs  in  distinct  crystals,  as  vyell 
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fts  in  foliated  masses,  associated  with  crystallized  Quartz,  Green  Mala- 
chite and  Vitreous  Copper,  all  of  which  minerals  are  imbedded  in  sand- 
stone. An  extremely  delicate,  fibrous,  nearly  compact  variety,  is  found 
in  great  abundance,  at  Pillar  Point,  Jefferson  co.  near  Sacket's  Harbor^ 
(N.T.)  where  it  forms  large  veins..  Its  colon  are  reddish-brown,  and 
yellowish  and  greyish  white.  At  the  Perkiomen  lead*mine  in  Pennsyl- 
vania, are  found  the  foliated,  the  compact  and  the  earthy  varieties.  Hea- 
vy Spar  is  extremely  abund&nt  in  the  MisAuri  le^d-mines,  and  through- 
out the  southern  and  western  States  generally.  It  occurs  at  Schoharie, 
(N.  Y.)  associated  with  Strontlanite  in  the  water-limerock. 

6.  Little  use  has  heretofore  been  made  of  Heavy  Spar.  Pure  white 
varieties  are  used  as  a  white  paint,  either  alone,  or  mixed  with  white 
lead.  The  fibrous  variety  of  various  colors,  from  Pillar  Point,  (N.  Y.) 
has  been  -sawn  into  moderately  sized  slabs,  and  polished ;  many  of  which 
present  a  very  handsome  appearance. 

Hedenbergite.     (See  Pyroxene,) 

HEDYPHANE.     Hedyphanous  Lead-Baryte. 

Massive :  composition  granular  and  impalpable.     Frac- 
'ture  small  and  imperfectly  conchoidal ;  occasionally  exhib- 
iting little  fissures. 

Lustre  adamaniine  to  resinous.     Color,  greyish  white. 
Translucent. 

Hardness  =4-5  .. .  5*0.  (Scale  of  Breituaupt.)     Sp. 
gr.  =5-461  . .  .  6-498, 
I. 

1.  Before  the  bluw-pipe,  it  melts  into  a  white  frit,  but  less  easily  than 
the  Mimetene.  The  lead  is  not  reduced,  oven  in  the  strongest  heat  of 
the  reduction  flame  ;  nor  does  the  resulting  mass  assume  a  polyhedral 
figure.    The  arsenical  odor  is  rarely  perceptible. 

2.  Analysis, 
Oxide  of  lead  ....       5300 


Muriatic  acid 
Lime 

Arsenic  acid 
Phosphoric  acid 


2.00 
1406 
2280 

8-20 
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.  8.  It  is  found  fX  Langbanshytta  in  Sweden,  where  it  forms  narrow 
veins  in  a  beautiful  red,  manganesian  Pyroxene,  and  a  granular  brown 
Garnet ' 


Heliotbope.     (See  Quartz.) 

HELVIN.    Tetrahedral  Garnet. 
Primary  form.     Tetrahedron. 
Secondary  form* 


MOHS. 


Fig.  289. 


Cleavage,  traces  of  the  octahedron.  Fracture  uneven. 
Surface,  P  smooth,  and  a  little  rounded,  sometime;  streaks 
ed  parallel  to  the  edges,  a  rough,  hut  even. 

Lustre  vitreous,  inclining  to  resinous.  Color  wax- 
yellow,  inclining  to  honey-yellow,  and  yellowish  brown,  or 
to  siskin-green.    Streak  white.     Translucent  on  the  edges. 

Hardness  =6*0 .. .  6-5.     Sp.  gr.  =  3*100. 

1.  Before  the  blow-pipe,  upon  charcoal,  it  melts  in  the  reducing 

flame  with  effervescence  into  a  globule,  of  almost  the  same  color  as  the 

mineral.    In  the  oxidating  flame,  the  color  becomes  dark,  and  the  fusion 

more  difficult.    With  borax,  it  yields  a  transparent  glass,  often  colored 

by  manganese. 

2.  Analysis. 

By  YoGXL. 
Silica  ....        80-60 

Alumina               ....  15-65 

Oxide  of  iron         ....  87*75 

Oxide  of  manganese  8*75 

Lime                    ....  0-50 


966 
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8.  n  baa  hitherto  been  found  only  at  Schwarzenberg  in  Saxony,  in 
beds  in  gneiaa,  accompanied  by  Blende,  Quartz,  Fiuor  and  Calcareous 
Spar. 

HxMATiTE.    (See  lAmoniie  and  Specular  Iron.) 

HERDERITE.    Prismatic   FIuor-Haloide. 
Primary  form.    Right  rhombic  prism.    M  on  M'  xs 
1150  63'. 


Secoodaiy  form. 


Fig.  240. 


/  on  r       -        -        -         I15<^  53' 

t  out        -        -        -         115       7 

p  onp        -     '   -         -         141     16 

Cleavage  distinct  parallel  to  faces  M,  but  interrupted ; 

also  perpendicular  to  the  axis, — ^tbe  latter  only  in  detached 

portions  of  very  bright  and  even  faces ;  faint  indications 

parallel  to  P,p.     Fracture  small  conchoidal.     Surface,  M 

very  smooth,  and  delicately  streaked  parallel  to  its  edges 

of  combinatioa  with  P,  and  resembling  in  this  respect  the 

faces  p. 

Lustre  vitreous,  slightly  inclining  to  resinous.  Color 
seyeral  shades  of  yellowish  and  greenish*white :  streak 
white,  strongly  translucent. 

Very  brittle.     Hardness  «=5*0.     Sp.  gr.  =2'986. 

1.  The  present  apeclea  hat  been  confoanded  with  Apatite,  which  It 
exceedingly  reeembles  in  eeveral  propertiee ;  but  the  different  aipeot  of 
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the  facet  p  and  t,  the  fonner  heinp^  smooth,  or  but  fidntly  streaked  par- 
allel to  their  interseclioiurwith  P,  while  the  latter  are  graavlated,  proyes 
that  the  Sanna  do  not  belong  to  the  hezagonaly  but  to  the  prismatie  sys- 
tem. 

S.  The  only  ^edmen  of  Herderite  at  present  known,  is  in  the  Wer- 
nerian  museum  at  Freiberg.  It  came  from  the  tin-mfaoies  of  Ehrenfrie- 
dersdorf  In  Saxony. 

HERRERITE.    Staphjline  Tellurium-Baryte. 

Massive :  in  reniform  masses. 

Cleavage  in  three  directions,  affording  rhomboidal  frag- 
ments, whose  angles  are  incapable  of  measurement  on  ac- 
count of  the  curvatures  of  the  faces. 

Lustre  vitreous  to  pearly,  and  shining,  on  fresh  surfaces. 
Color  pistachio,  emerald,  and  grass-green.  Streak  yellow* 
ish  grey.     Translucent. 

Britde.     Hardness  =4*0 ...  4*5.    ^p.  gr.  =4*3. 

1.  Before  the  blow-pipe,  on  charcoal,  it  at  first  becomes  grey,  and  af- 
terwards gives  a  white  smoke,  which  adheres  to  the  charcoal.  On  di- 
recting the  reduction  flame  of  the  blow-pipe  upon  it,  it  becomes  of  a 
beautiful  grass-green.  Heated  In  an  open  -tube,  it  gives  ui  abundant 
white  smoke,  which  adheres  to  the  glass,  and  on  examining  it  with  a 
microscope,  it  is  seen  to  be  composed  of  innumerable  white  and  transpa-. 

rent  globules. 

2.  jSnalyiU. 

By  HsBRXBA. 
Carbonic  acid  .        .        .81-86 

Tellurium  .  .        .        06-S8 

Peroxide  of  nickel        .    '    .  12-82 

8.  It  is  found  a)  Albarradon  in  Hexieo,  in  transitton  limestone,  in  a 
metallic  vein,  consisting  chiefly  of  ores  of  lead.  Native  Silver,  Hocn- 
Silver,  and  lodic-Silver. 

•    Appxkdxx  to  Hxx&xxztx. 

i.  Fih-tnu  Berrerite.    Dxz.  Rio. 

Massive:  reniform,  composition  columnar,  individuals  slender  - 
and  radiathig.    Earthy  and  dulL 

32* 
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Color  apple  gre«ii. . 

Verj^fioft ;  but  brittld.    Sp.  gr.  =8. 

1.  It  occurs  with  the  above,  and  would  appear  to  be  almplj  a  variety 
which  has  suffered  partial  decompositiou. 

Herschelite. 

Primary  form.    Regular  hexagonal  prism. 
Secondary  form.    Prijnary,  having  its  terminal  edges  replaeedy 
the  new  planes  inclining  to  the  bases  under  182®. 
Fracture  conchoidal.    Surface  rough.     P  dull  and  carved. 
Color,  white.    Translucent ...  opake. 
hardness  =  40  ...  5-5  ?    Sp.gr.  =  2-ll. 

«  * 

1.  It  is  believed  to  have  in  general,  the  composition  of  Feldspar  or 
Leucite. 

2.  It  is  found  with  Olivin/at  Aci  Reale  in  Sicily. 

9.  It  appears  to  be  related  to  Nephiline ;  but  further  researches  are 
required  to  settle  its  specific  character. 

Heterosite.     (See  Triplite.) 

HEULANDITE.     Hemi-prisraatic  Kouphone- 
Spar.     MoHs* 

Primary  form.     Right  oblique-angled  prism.     M  on  T 
=  130^  30'. 

Secondary  form. 


146^ 

30/^ 

148 

00 

111 

66 

114 

20 

129 

40 

133 

35 

108 

15 

Fig.  241. 


M  ona 
T  ona 
P  on  a 
Monf 
6  on/ 
P  on6 
P  onb 


Cleavage,  P  highly  perfect.  Fracture  imperfectly  con- 
choidal, uneven.  Surface  of  all  the  faces  more  or  less  un- 
even ;  P  oft9n  concave,  M  and  T  convex. 
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Lustre  vitreous.  The  faces  P  possess  high  degrees  of 
pearly  lustre,  both  as  faces  of  cleavage  and  of  cryslalliza- 
tion.  Color,  various  shades  of  white,  prevalent,  passing 
into  red,  grey,  and  brown.  Streak  white.  Transparent 
.  • .  translucent  on  the  edges. 

Brittle.  Hardness  =  3*5  . . .  4*0.  Sp.  gr.  =  2*200. 
White  crystals  from  Iceland. 

Compound  Varieties.  Massive :  composition  granular, 
the  individuals  being  of  various  sizes,  sometimes  easily  sep- 
arable, sometimes  strongly  cohering ;  faces  of  composition 
uneven  and  rough.     Globules  formed  in  vesicular  cavities. 

1.  Before  the  blow-pipe*  it  melts  with  a  alight  iatumescence*  during 
which  it  emits  a  phosphoric  light. 


2.  Analysis. 

By  Laugixb. 

ir.  the  Tyrol. 
1000 

4500 

1600 

1100 

*  1200 

400 

0-50 


By  Walmstebt. 


7-99 
69-90 

000 
16-87 
13-43 

000 

6o6 


Alumina 

Silica 

Carbonate  of  lime 

Lime 

Water 

Oxide  of  iron 

Oxide  of  manganese 

8.  The  varieties  of  Heulandite  are  usually  found  accompanied  by  Stil« 
bite»  In  the  vesicular  cavities  of  amygdaloidal  rocks«  and  in  certain  metal- 
liferous veins. 

4.  Iceland  and  the  Faroe  islands  aflbrd  the  most  magnificent  crystals  of 
Heulandite,  of  a  pearly  white  color,  and  often  transparent.  A  similar 
variety  comes  from  the  Vendyah  mountains  in  Hindostan.  The  bricb^ 
red  crystals  and  compound  masses  occur  in  the  Tyrol  and  in  Scotlfind. 

In  North  America,  the  present  species  is  firand  in  great  perfection  in 
large  white  crystals,  at  Cape  Blomidon  in  Nora  Scatia.  It  has  also  been 
met  with  along  with  Chabasie  upon  mica  slate,  at  Chester,  (Mass.)  and 
with  StUbite  and  Chabasie  on  gneiss,  at  Hadlyme,  (Conn.) 

HiSlKOERITC. 

Massive.    Cleavage  distinct  in  ooly  om  dIreetioQ.    Fraetore 
-earthy. 


MO 
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Color  black.    Streak  greealrii^grey. 
Sootile.    Soft.    Sp.gr.  SB  S-046* 

1.  If  gently  heated  before  the  hk>w-plpe»  it  beeomea  magneUc ;  la  a 
atronger  heat,  it  melts  Into  a  dull,  opake»hlack  gk)bule,  and  yieUa  a  yel- 
lowiah  green  glaas  with  borax. 

2.  AiudytiM, 

By  BsBZBi.iira. - 

Oxide  of  iron  61*60 

Silica  27-60 

Alninina  6*60 

Oxide  of  manganeae  0-77 
Volatile  matter                              .        11-76 

Magnesia  a  trace. 

8.  It  has  been  found  In  the  parish  of  Svftrta  In  Sadermanland,  later- 
mixed  with  limestone. 

4.  It  is  probable  that  it  belongs  to  the  species  Limonite. 

HOPEITE. 

Primary  form.  Right  rhombic  prism.  M  on  M^s  lOP 
24'. 


Secondary  form. 
i   on  s    over  I     - 
Mon  M  over  g    - 
P  on  P  over  M  - 
PonF 


101  24 
139  41 
107      2 


Fig.  242. 


Cleavage  parallel  with  the  longer  diagonal  perfect,  that 
parallel  with  the  base  less  distinct.  Surface,  plane  I  streak- 
ed lengthwise ;  the  rest  of  the  faces  smooth. 

Lustre  vitreous,  pearly  upon  l.  Color  greyish  white. 
Streak  white.  Transparent ...  translucent.  Refractiott 
double. 
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Sectile.    Hardness  2=2*5 . .  •  3-0.     Sp.  gr.  =2**3^. 

1.  Before  the  blow-pipe,  it  givet  off  its  water,  and  melts  into  a  cletr 
colorless  globule,  tinging  the  flame  green.  It  gives  no  siceleton  of  silica 
with  aalt  of  phosphorus,  with  which  it  melts  in  all  proportions.  If  much 
of  the  mineral  is  added,  the  globule  turns  opake  in  cooHng,  but  does  not 
deposit  any  fumes  of  zinc  on  the  chareeal.  The  globule  obtained  from 
fusing  it  with  borax  does  not  become  opake  oa  cooling.  With  soda,  it 
giree  a  scoria  which  is  yellow  when  hot ;  copious  fumes  of  zinc,  and 
nearest  the  scoria,  some  of  cadmium  also,  are  deposited.  The  melted 
mineral  forms  a  fine  blue  glass  with  solution  of  cobalt.  Hopeite  seems 
therefore  to  be  a  compound  of  some  of  the  stronger  acids,  as  phosphoric, 
or  boracic  add,  with  ziiic  an  earthy  base»  a  little  cadmium,  and  a  great 
deal  of  water.  ^ 

t.  It  has  been  hitherto  found  only  in  the  Calamine  mines  of  Alteo- 
berg,  near  Aix-U-Chapelle,  and  is  rery  rare. 

HORNBLENDE.    Hemi-prismatic  Augite-Spar. 

MoHS. 

Primary  form.  Oblique  rhombic  prism.  M  on  M'=s 
124°  Z(y. 

Secondary  forms. 

Fig.  248.  Fig.  244. 
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m 


M 


M 


BdenTiUe,  (N.T.) 


Sdenrille  and  Amity,  <N.T.} 
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Fig.  246. 


1« 


M* 


Fig.  247. 


Fig.  246. 


Teplitz,  Bohemia. 
Fig.  248. 


M 


M 


EdenviUe,  (N.Y.) 

WiUsboroo^h,  (K.T.) 

Fig.  243.  Primary  form,  having  its  lateral  angles  tran- 
cated.  Z  on  I=110O  2'.  {ditetraedre.  H.)— Fig.  244.  The 
same,  having  the  acute  lateral  edges  truncated.  Z  on  «  = 
1050  11'.  M  on  a?  ==  1170  43'.  {bisunUaire.  H.)— Fig. 
245.  P  on  *=104O  57'.  P  on  /=:1640  49'.  M  on  #  =s 
152^  17'.  {dihexaedre.  H.)— Fig.  246,   r  on  r=  149<^ 
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38'.  r  on  a?  =  106°  IK  (dodecaedre.  H.)— Fig.  247. 
{iriuniiaire.  H.) — Fig.  248.  a?  on  2;=1180  28'.  i  on  a? 
=  1290  8'.    {accelere.  H.) 

Cleavage.  M  highly  perfect ;  less  distinct  parallel  with 
Py  and  to  the  diagonals  of  the  prism.  Fracture  imperfectly 
conchoidal,  uneven.  Surface,  sometimes  streaked  paral- 
lel to  the  axis ;  sometimes  all  the  faces  are  uneven. 

Lustre  vitreous,  inclining  to  pearly  upon  faces  of  cleav- 
age in  the  varieties  possessing  pale  colors.  Color,  various 
shades  of  green,  often  inclining  to  brown  ',  there  is  an  unin- 
terrupted series  into  perfectly  white,  and  into  black  va- 
rieties. Streak  greyish-white  •  • .  brown.  Nearly  transpa- 
rent . . . opake. 

Brittle.  Hardness  =5-0 .. .  6*0.  Sp.  gr.  =3-167,  ba- 
saltic Hornblende  from  Lower  Stiria;  3*127,  Carinthin; 
3*026,  Actynolite  from  Zillerthal ;  3*006,  blackish-green 
common  Hornblende  ;  2*931,  white  Tremolite. 

Compound  Varieties.  Twin-crystals :  face  of  compo- 
sition parallel,  axis  of  revolution  perpendicular  to  3,  of  Fig. 
245.  as  in  Fig.  250. 

Fig.  249.  Fig.  260. 


i/ar 


This  composition  is  also  observable  in  massive  varieties, 
sometimes  in  very  thin  laminte,  having  often  some  foreign 


864  FHT8I00HAPBT. 

Hornblende. 


sabstance,  particularly  lammse  of  Pyroxene,  interposed  be- 
tween them.  Massive  :  composition  granular,  individuals 
of  various  sizes,  generally  strongly  cohering,  and  prodacing 
in  the  large,  a  tendency  to  slaty  fracture ;  composition  co- 
lumnar, individuals  of  various  sizes,  sometimes  very  deli- 
cate, generally  long,  parallel,  or  diverging,  and  aggregated 
in  a  second  granular  composition.  Compositions  of  short 
and  irregrilarly  distributed  columnar  particles,  possess,  in 
the  large,  a  slaty  fracture.  Very  thin  columnar  composi- 
tion produces  a  silky  lustre. 

1.  Of  those  varieties  of  the  present  species  which  have  ohtalned  dis- 
tinct names,  and  which  in  some  systems  of  mineralogy,  hare  even  been 
regarded  as  forming  separate  species,  the  following  are  the  most  remark- 
able, viz.  Hornblende,  TremoUte,  Actynolite  and  Asbe$tu8.  The  darlL 
blackish  and  greenish  colors  constituted  HornBlende,  which  was  divided 
into  basaltic^  common  and  tlaty;  the  first  of  these  aflTording  crystals  ea- 
sily cleavable ;  the  second  such  as  are  of  difficult  cleavage,  and  the  mas- 
sive, granular  and  columnar  varieties*  excepting  such  as  arc  jet-black, 
shining  and  easily  cleavable,  which  were  distinguished  under  the  name 
of  Carinthin,  and  the  third  comprehends  such  massive  ^ecimens  as  ex- 
hibit a  slaty  fntcture.  TremoUte  consists  of  the  pale  green,  grey,  bluish 
and  white  varieties,  and  has  been  divided  into  common,  aabestiform  and 
granular.  The  first  occurs  in  crystals,  rarely  with  perfect  termina- 
tions, and  in  massive  varieties,  m  whiph  the  individuals  are  large ;  the 
second  in  columnar  compositions,  or  coarsely  fibrous,  with  considerable 
degrees  of  transparency ;  the  third  refers  to  very  (hin  6r  capillary  crys- 
tals; and  the  fourth  consists  of  granular  particles.  The  varieties  of  Ac- 
tynolite  differ  from  those  of  Tremolite,  by  their  deep  green,  (often  grass- 
green)  colors.  The  asbettiform  tremolite,  and  asbestiform  actynolite, 
form  a  passage  into  asbeitui,  which  term  is  applied  not  only  to  minute 
colvmnar,  and  variously  interwoven  individuals  of  this  species,  but  Id 
Ihose  also  of  Pyroxene  and  some  other  species, — ^the  name  denoting 
rather  a  peculiar  state  of  aggregation  in  these  species,  than  the  substance 
of  a  distinct  mineral.* 


*  Asbestus  in  general,  has  been  divided  into  amianthm^  whieh  oon- 
•ists  of  highly  delicate  fibres,  often  thinner  than  a  hair,  longitudinally 
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Often  JMaOage  or  SmaragdUe,  .in  some  case*  oootUts  of  lamiiMB  of 
Honiblenao>  with  (tees  of  compoMtion  p&rallel  to  « ;  in  others,  of  the 
nw0p  elteraftting  with  lamiiw  of  Pyroxene ;  both  generally  of  bright 
gfeen  colora . 

Among  the  yarietiea  of  thia  species,  and  those  of  Pyroxene,  a  striking 
analogy  of  certain  varieties  has  been  obsenred.  Augite  and  Hornblende, 
Sahlite  and  Actynolite,  Diopside  and  Tromolite,  stand  in  these  relations ; 
and  both  series  terminate  in  their  respective  kinds  of  asbestus. 

2.  Before  the  blow-pipe.  Hornblende  melts  with  a  little  difficulty,  at- 
tended by  a,  slight  degree  of  intumescence,  into  a  globule,  which  is  not 
clear,  but  yariously  colored  by  iron  or  chrome,  agreeably  to  the  contents 
of  the  specimen.    In  borax,  it  also  fuses  slowly. 

Z'.  AndlytiB. 


By 

'  BoNSDOfir. 

By  VAUQUCLiir. 

a  white 

a  green 

a  black 

Smaragdite, 

var. 

var. 

var. 

fr.  Corsica. 

Silica 
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Magnesia 

24*23    « 

-     19.03    . 

.    18-79 

6-00 

Lime 

13-66    . 

•     13-96    . 

•     18-85 

1300 

Alumina 

0-26    • 

•     11-48    • 

•     12-18 
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- 
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.      000 

1-60 
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- 

000    . 

.      0  00    . 

0-00 

7-50 
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esO*10    - 

.       104    • 

0-00 

000 

4.  Imbedded  crystals  of  basaltic  Hornblende  often  accompany  those  of 
Pyroxene  in  basaltic  and  aroygdaloidal  rocks.  Crystals  of  Hornblende 
and  of  Tremolite,  are  found  in  limestone  aod  dolomite  rocks,  as  well  as 
in  porphyry  and  granite.    Common  Hornblende,  Actynolite,  and  Tre- 


cohering  with  each  other,  and  easily  separated ;  into  eommon  asbestus, 
relating  to  coarser  varieties,  more  firmly  cohering,  and  yielding  splintery 
fragments ;  into  Rock-cork,  in  which  the  particles  are  aggregated  in  a 
loose  felt^like  texture ;  and  Into  Hock'wood  or  Ugneow  aabestus,  in 
which  a  texture  of  the  preceding  kind,  only  more  firm  and  close,  as- 
sumes the  appearance  of  dried  wood. 

23 
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molite,  occur  in  metalliferous  veins  and  beds  in  ancient  rockB,  irifli  oree 
of  titanium,  iron,  zinc  and  lead.  Common  Hornblende  frequently  enten 
into  tbe  composition  of  rocks,  as  in  sienite,  greenstone,  &c.  ActynoUte  b 
chiefly  found  in  talcoae  slate.  Amianthus  lines  the  sides  of  narrow  Teiiis 
in  primitive  mountains. 

5.  Basaltic  Hornblende  occurs  in  beautiful  crjrstals,  near  TeislDg  and 
Teplitz  in  Bohemia.  Large  and  very  distinct,  black  crystals  are  found 
imbedded  in  granular  limestone,  at  Pargas,  Finland.  Crystals  of  a 
handsome  g^een  color,  often  1>ecomlDg  small,  and  possessed  of  rounded 
edges,  occur  at  Pargas  in  Finland,  in  white  limestone ;  and  which  have 
'been  called  Pargcuite.  The  crystals  in  the  drusy  cavities  of  Yesuvian 
minerals,  though  small,  are  generally  very  distinct,  and  possess  a  high 
degree  of  lustre.  Handsome  varieties  of  Tremolite  are  fouqd  in  dolonute 
at  St.  Gothard :  Amianthus  in  great  abundance  at  Corsica,  also  in  Pied- 
mont, Savoy,  Salzburg,  and  Zoblitz,  in  Saxony.  Rock- wood  exists  in 
large  masses,  in  a  metalliferous  bed  at  Sterzing  in  the  Tyrol :  Rock-cork 
at  Johanngeorgenstadtin  Saxony,  at  Sahlbcrg  in  Sweden,  in  Moravia, 
and  at  the  Lead-Hills  in  Scotland.  Green  Diallage,  generally  accom- 
panied by  Garnet  and  Saussurite,  occurs  at  Corsica,  on  Monte  Rosa,  in 
the  Bacher,  and  several  other  places  in  Southern  Europe. 

The  United  Stales  aflford  the  present  species  in  all  its  varieties.  Long 
black  crystals,  sometimes  flattened  through  the  truncation  of  the  obtuse 
lateral  edges,  occur  at  Chester,  (Mass.)  and  at  Franconia,  (N.  H.)  ;  the 
latter  place  likewise  affi>rds  brilliant  black  prisms,  having  the  acute  late- 
ral edges  replaced.  Large  and  handsoaic  black  crystals  {dod^catdre.  H.) 
occur  at  Newton,  (N.JO  Small  but  very  perfect  black  crystals,  are 
found  at  Willsborougb,  (N.Y.)  upon  the  mountain  near  the  well  known 
Garnet  and  Tabular  Spar  locality,  where  they  occur  imbedded  in  black 
Tourmaline.  Very  distinct  reddish  broivn  crystals,  one  or  two  inches 
long,  and  possessing  nearly  the  same  diameter,  have  been  obtained  along 
with  black  Spinel,  at  Amity,  (N.Y.)  Hair-brown  and'  greenish  white 
crystals,  of  unusual  finish  and  beauty,  occur  in  the  limestone  of  Eden- 
vilie,  (N.Y.) :  also  a  light  greyish  white  variety  in  limestone,  from  the 
same  vicinity,  associated  with  yellow  Tourmaline  and  Rutile,  whose  crys- 
tals  are  often  coated  and  penetrated  by.  Kerolite.  White  crystals,  above 
an  inch  long,  and  three  quarters  of  an  inch  wide,  but  much  flattened, 
abound  throughout  the  dolomite  beds  of  Litchfield  co.  (Conn.)  particu- 
larly at  Canaan  ;  they  are  also  found  under  similar  circumstances,  far- 
mer north  uato  the  borders  of  Mass  achusetts,  at  Sheffield  and  Great  Bar 
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itei^ton.  Similar,  though  more  slender  forms  of  the  same  variety,  ooear 
at  Antwerp,  (N.T.) ;  at  which  place  also  is  found  the  variety  Pargasite. 
Handsome  varieties  of  Actynolite  are  found  at  most  of  the  steatite  quar- 
ries in  Vermont ;  particularly  at  Windham,  Beadsborough  and  New- 
Fane  :  also  at  Middlefield,  (Mass.)  Massive,  granular  Hornblende,  in 
large  easily  cleavable  individuals,  of  a  shining  black  color,  are  found  at 
Plymouth,  (Vt.)  and  at  Edenville,  (N.Y.)  Columnar  and  radiating  va- 
rieties, of  the  same  color,  abound  in  Haw  ley,  (Mass.)  A  green  fibrous 
variety,  the  fibres  several  inches  long,  and  parallel,  occurs  at  Cumber- 
land, (R.  I.)  Massive  Tremolite,  as  well  as  fibrous^  abounds  throughout 
the  granular  limestone  and  dolomite  of  the  country.  The  finest  speci- 
mens are  found  in  Litchfield  county,  (Conn.)  Hornblende  asbestus 
abounds  at  Staten  Island,  (N.Y.)  at  West-Farms,  (Conn.)  at  Brighton 
and  Dedham,  (Mass.)  ;  also  near  Philadelphia,  in  Hornblende  rocks.  A 
delicate  variety,  in  short  fibres^  (ByssoUte*)  occurs  in  the  iron-mines  of 
Franconia,  (N.  H.) 

HORN  QUICKSILVER.    Pyramidal  Pearl- 
Kerate.     Mohs. 


Primary  form.     Right  square  prism. 
Secondary  form. 

Fig.  261. 
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Cleavage,  parallel  with  M  very  indistinct.    IVacture  per- 
fectly concboidal.     Surface  smooth. 
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Lustre  adamantine.  Color  yellowish  grey  or  ash-grey, 
also  yellowbh  and  greyish  white.  Streak  white.  Trans- 
lucent, sometimes  only  on  the  edges. 

Sectile.  Hardness  =  I'O . . .  2*0.   Sp.  gr.  s6*482. 

Compound  Varieties.  Crystalline  coats,  probably  form- 
ed originally  upon  globules  of  fluid  mercury  :  composition 
not  observable.     Massive :  composition  granular. 

1.  Before  Ihe  blow-pipe,  upon  charcoal,  it  Ib  entirely  ToUtilized,  if 
pure.    It  is  net  soluble  in  water. 

2.  Jinalyns. 
Oxide  of  mercury         *        -        -       .-        -        88*48 
Muriatic  acid  .        •        .        .        .        11*62 

8.  This  rare  mineral  occurs  in  secondary  rocks,  along  with  Cinsabar 
and  ochry  varieties  of  Iron-Ore. 

4.  Its  chief  locality  is  Moschellandsberg  in  Deuzponts,  but  it  also  oc- 
curs at  Idria  in  Camiola,  and  Almaden  in  Spain.  At  Hoczowitz  in  Bolie* 
mia,  it  has  been  tpund  with  Cinnabar  in  veins,  traversing  a  bed  of  Iron-Ore. 

HORN  SILVER.    Hexahedral  Pearl-Kerate. 

MOHS. 


Primary  form.     Cube. 
Secondary  forms. 

1.      Fig.  252. 


2. 

Octahedron. 

Siberia. 


Comwal),  England. 
S.       Fig.  258^ 
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Rhombic  dodecahedron. 

Siberia. 


JohanofeoTKoaatadt 
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Cleavage  none.  Fracture  more  or  less  perfectly  con- 
choidal.  Surface  of  the  cube  sometimes  faintly  streaked 
parallel  to  the  edges  of  combination  with  the  dodecahedron. 

Lustre  resinous,  passing  into  adamantine.  Faces  of  frac- 
ture often  more  splendent  than  those  of  crystallization.  Color 
pearl-grey,  passing  on  the  one  hand  into  lavender-blue  and 
violet  blue,  on  the  other,  into  greyish,  yellowish  and  green- 
ish white,  into  sisken-green,  asparagus-green,  pistachio- 
green,  and  leek-green,  ^he  color  becomes  brown  on  be- 
ing exposed  to  light.  Streak  shining.  Translucent  • . . 
feebly  translucent  on  the  edges. 

Sectile.  Hardness  =1-0 ...  1*5.  Sp.  gr.  =  5*552,  a 
white  granular  variety  from  Peru. 

Compound  Varieties.  In  crusts  :  composition  scarcely 
observable,  sometimes  columnar.  Massive:  composition 
granular,  strongly  coherent;  or  imperfectly  columnar,  and  of- 
ten bent ;  faces  of  composition  rough. 

1.  It  it  futible  in  the  flame  of  a  candle,  and  emits  fumes  of  muriatic 
ad^.  Upon  charcoal,  it  may  be  almost  entirely  reduced  before  the 
blow-pipe,  and  is  likewise  easily  reduced,  if  rubbed  wet  upon  a  clean  sur- 
lace  of  iron  or  fine.  It  is  insoluble  in  nitric  acid  or  in  water.  It  may 
be  obtained  in  a  crystallized  state,  either  from  fusion,  or  from  the  evapo- 
nUioD  of  a  solution  of  muriate  of  sUFer  in  ammonia* 


• 

2. 

JinalyM, 

• 
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a.  Ham  SilT^r  it  mott  freqwatiy  fMud  hi  tiie  uppc*  pwti  ofvci&t  in 
clajr  tUtey  but  occun  also  in  beds,  generally  aleog  witk  other  ores  of  al- 
▼er ;  very  often  abo  with  ochry  varieties  of  Limooite,  or  with  aimilar 
Tariedes  of  decomposed  Iron-Pyrites.  It  is  associated  witfi  several  ape- 
des  of  copper-ores,  and  with  Caicareoas  and  Heavy  Spar. 

4.  Pormeriy,  it  occurred  in  eonaiderable  qnantillfea  ia  the  Salon  ni- 
«tng  districts  of  Jobanngeorgenstadt  and  Freiberg ;  also  at  Joachimsthal 
in  Bohemia.  In  small  quantities,  it  occurs  in  France,  in  Spain,  atKongs- 
berg  in  Norway,  in  Cornwall,  and  Silesia ;  but  in  large  teanes,  fre- 
qvendy  associated  with  Native  Silver,  in  Mexieo  and  Peru,  where  te 
green  varieties  of  colors  particularly  occur. 

HoBNSTONE.     (See  Quartz.) 

HVMBOLDTINE. 

Massive  :  in  plates. 

Color  bright  yellow. 

Soft,  yielding  to  the  nail.    Sp.  gr.  =  1*8. 

Acquires  resinous  electricity  by  friction. 

1.  Oh  ignited  charcoal  it  is  decomposed,  giring  out  a  vegetable  odor, 
and  leaves  a  metallic  stain,  at  first  yellow,  then  black,  and  at  last  Ted* 
It  is  insoluble  in  water  and  alcohol. 

2.  Analysis, 

« 

By  RivERO. 

Protoxide  of  iron 53-56 

Oxalic  acid  46- 14 

8.  It  occurs  imbedded  in  moor-coal,  near  Bilin  in  Bohemia ;  and  is 
supposed  by  Rivbro  to  have  been  produced  frpm  the  decomposition  of 
sttocttlent  plants. 

HvMBOLDTiTB.     (Seb  DathoUte.) 
HmnTE. 

Primary  fi>rro.    Right  rhsmbic  prism.    M  on  <M  >■  IM^. 


Hamite. 


»7i 


Secondary  (brm. 


Fig.  264. 


P  on  for* 
Mon  A 
Uondl 
Mon/ 
P  oncl 
P  oac2 

ooa 

ondl 

on  ff2 

on  d3 

on  dA 

on  tf6 

on  cf  6 

on<f7 

on  d8 

on  d9 

ontflO 


ik 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


900  00'  -] 

120  00 

118  12 

150  00 

144   1 

153  45 

90  00  • 

t 

101  r^ 

: 

H)3  4> 

■ 

112  43 

• 
9 

119  24 

W 

121  45 

120  30 

120  46 

121  20 

VM      2 

136  16   . 

Aon  JU 
Aon^S 
A  on  ^ 
A  on^l 
A  on  11 
A  on  t2 
Aon  t3 
el  on  tfl 
cl  on  cf& 
cl  on  d7 
dl  on  ^3 
dl2  on  d8 
tf  12  on  #  8 
62  on  gZ 
blooM, 
fon  a 


1670  20* 

100  40 

103  40 

115  16 
183  86 
140  66 
148  90 
155  H 
159  10 
159  90 
lie  26 
163  22 
131  15 
143  16 
187  00 

116  10 


Cleavage,  traces  parallel  to  M  and  A,  or  toa  aix-aided  prism. 

Fracture  imperfectly  coDchoidal. 

Lustre  vitreous.  Color  various  shades  of  yellow,  sometimes  al- 
most white,  passing  into  reddish  brown.  Transparent . . .  translu^ 
cent. 

Brittle.    Hardness  r=s  6*5 . . .  TO. 

1.  Alone  before  the  blow-pipe,  it  becomes  opake  on  the'OUtside«butia 
infusible.    It  gires  a  clear  glass  with  borax. 

2.  It  occurs  at  Monte  Somma,  with  Mica  and  varioue  other  minerals. 
S.  Several  oC  the  properties  of  Humite  would  seem  to  render  it  proba* 

ble  that  it  may  be  identical  with  Brucite.  At  present,  however,  the 
eryitalline  forms  of  the  latter  substance  oppose  this  union  of  the  two  min- 
erals, aMiougfa  It  must  be  confessed  that  Brucite  has  never  been  feond 
In  perfectly  fimned  crystals. 
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Huraulita. 


T" 


^  HUBAULITE. 

Primary  form.  Obllqae  rhombic  priam.  M  on  M^92P  W. 
P  on  M  =  1010  18'. 

Secondary  form.  Primary,  baying  its  acute  lateral  edgca  re- 
placed,  and  terminated  by  dihedral  aummlta. 

Luatre  vitreous.    Color  yellowish-red,  to  reddish-brown. 

Hardness  s=  3*5.    Sp.  gr.  =  2*27. 

1.  Before  the  blow-pipe,  it  fuses  very  easily  into  a  metallic,  blade 
globule,  which  is  taken  up  by  the  magnet. 

2.  Jlnalysii. 

By  DUFRXSNOT. 

Pheepboric  acid  ■ 88'00 

Protoxide  of  iron 11*10 

Protoxide  of  mangsnese 82*86 

.Water 1800 

3.  It  is  found  in  little  masses,  dispersed  through  graphic  granite,  near 
Limoges  in  France,  and  is  accompanied  by  an  olive  green,  fibrous  Viv- 
iauite.  The  graphic  granite,  however,  is  not  found  in  place.  With  the 
Huraulite  id  found  a  massive  mineral  in  scales,  fibres,  and  impalpable, 
which  is  supposed  to  be  the  same  substance.  The  scaly  variety  is  of  an 
intense,  reddish-brown  color,  and  a  bright  petfly  lustre. 

Htacinth.     (See  Zircon.) 
Hyalite.     (See  Opal,) 
Htalosiderite. 

A  partially  decomposed  variety  of  Peridot. 

Htdrate  of  Magnesia.     (See  Native  Magnesia.) 
Htdbargillite.     (See  WapellUe.) 
Htdbo-Carbon. 

Primary  form  unknown.    Crystals  aclcular. 
Lustre  pearly.    Color  white,  or  yellowish-white. 
Sp.  gr..s=  0.65. 

Htdbo-Carbonate  of  Lime. 

The  variety  Chalk  of  Calcareous  Spar,  altered  by  having  been 
subjected  to  the  influence  of  trap  dykes.  It  occurs  at  the  Giant* s 
Causeway  in  the  north  of  Ireland.  Ae^rdlng  le  Da  Costa,  it 
eeottsts  of  four  atoms  of  carbonate  of  limey  and  three  aloiMof  wa« 

ter. 
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Hydrogeifc— Hjperstbene. 
Htdro-Carbonate  av  Lime  anb  Magnesia. 

A  Tariety  of  -Calcareous  Spar  or  Dolomite,  found  in  yeina  and 
irregular  masses,  in  an  amygdaloid  of  a  loose  texture,  accompani- 
ed by  zeoliUc  minerals  and  the  common  Calcareous  Spar,  at  Derry 
in  the  north  of  Ireland. 

HYDROGEN.      Pure   Hydrogen-Gas.     Mohs. 

Amorphous.    Transparent.    Expansible. 
Sp.  gr.  =  0*0688.  Bebz.    0*0732.  Biox  and  A&ago. 
Odor  peculiar. 

1.  Hydrogen-Gas,  as  it  is  found  in  nature,  is  generally  in  a  state  of 
combination.  By  the  assistance  of  chemical  processes,  it  may  b^ ob- 
tained, free  from  all  odor.  It  bums  with  a  feeble  light  in  atmospheric 
air,  and  if  mixed  with  it,  detonates  when  inflamed.  It  imparts  neither 
taste  nor  odor  to  water,  with  which  it  is  kept  in  contact. 

2.  Hydrogen-Gas  is  dereloped  from  several  kinds  of  rocks,  limestone, 
beds  of  coal,  &c. ;  also  from  pools  and  stagnant  water  in  general ;  and 
it  is  met  with  under  these  circumstances  in  different  countries  through* 
out  the  globe. 

Htdboutb.     (See  Chndinite.) 
Htdbophanb.    (See  Opal.) 
Htdbophtllite.     (See  Appendix.) 
Htpbosilicite.     (See  Kerolite.) 

HYPERSTHENE.    Prismatoidal    Schiller- 
Spar.    Mohs. 

Primary  form.  OUiqne  rb<Mnbic  prism.  M  on  M  = 
about  93^. 

Secondary  form.  Primary,  having  the  acute  lateral 
edges  bevelled.     Warwick,  (N.Y.) 

Cleavage,  parallel  to  the  sides  and  base  of  the  primary 
prism,  more  perfectly,  parallel  to  the  shorter  diagonal  of 
that  form,  traces  parallel  to  the  longer  diagonal  of  the  same. 
Fricture  uneven. 
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Hypersth^e. 


Lustre  emiDendy  metallic-pearly,  upon  the  most  perfect 
diagonal  cleavagei  in  other  directions,  more  or  less  dis- 
tinctly vitreous.  Color  greyish,  brownish  or  greenish- 
black  ;  several  varieties  almost  copper-red  upon  the  perfect 
face  of  cleavage.  Streak  greenish-grey.  Opake;  in  some 
varieties,  slightly  translucent  on  the  edges. 
Brittle.  Hardness  =6-0.  Sp.  gr.  =3-38d. 
Compound  Varieties,  Massive :  composition  granular, 
individuals  sometimes  of  considerable  size  i  faces  of  com- 
position uneven  and  rough. 

f.  If  heated  alone,  it  is  little  altered  in  appearance,  but  melta  upon 
charcoal  into  a  greenish-grey,  opake  globule,  easily  soluble  in  borax. 

2.  Analyns, 


By  KiiAP&OTH. 


64-25 

1400 

.  2-26 

1-50 

24-90 

1.00 

A  trace. 


Silica   . 

Magnesia 

'Alumina 

Lime 

Oxide  of  iron 

Water 

Manganese 

S.  Hypersthene  occurs  engaged  in  a  mixture  of  Labradorite  and  Py- 
roxene. The  rock  oflen  contains  Magnetic  Iron-Ore,  and  seems  to  be 
analogous  to  f  ienite  or  greenstone.  It  exists  also  in  a  slaty  rock  with 
Garnet,  in  serpentine  along  with  Sauasurite,  und  in  white  Ifaaestoiie 
along  with  Spinel  and  Brucite. 

4.  It  was  first  brought  from  the  coast  of  Labradorl  It  is  quoted  from 
Cornwall,  England,  where  it  is  said  to  occur  in  serpentine,  and  from 
Greenland,  where  it  exists  in  primitive  slate.  The  variety,  howeTer» 
from  the  last  mentioned  place,  with  a  blue  opalescence  parallel  to  the 
shorter  diagonal  of  the  prism,  presents  two  ikces  of  cleavage  Inclined  at 
an  Angle  of  about  124^  SO',  and  must  be  referred  to  the  species  Horn- 
blende. 

Hypersthene  has  within  a  few  years  been  met  with  In  Orange  county, 
(If  .Y.)  at  Warwick,  in  the  formation  of  limestone,  with  which  is  associ- 
ated serpentine,  and  which  is  so  abundant  in  Spinel  and  Bnidte.    It  oo- 
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Idocrase* 


eun  here  in  erjrstals  aevenl  inches  lon^,  by  hall  an  inch  in  diameter ; 
but  oftener  in  very  minute  prisms.  In  both  cases,  the  prisms- are  defi- 
cient in  regular,  terminating  planes,  though  they  commonly  hare  their 
acote  lateral  edges  bevelled.  It  is  associated  with  Brucite,  and  is  not 
abundant 

Hypochlorite.     (See  Cfreen  Iron-Ore.) 
Htposklerite.     (See  Feldspar.) 
Htpostilbite. 

Massive  :  in  globules,  consisting  of  delicate  fibres,  or  impalpa- 
ble. 
Lustre  feeble.    Color  white. 
Does  not  scratch  glass.    Sp.  gr.  =2*14 

1.  Before  the  blow-pipe,  it  melts  with  difficulty  upon  the  edges ;  the 
mass  swelling  and  becomiog  rough.  Soluble  in  the  acids  without  form- 
ing a  jelly.    The  solution  furnishing  a  precipitate  by  oxalate  of  ammonia. 

2.  Analysis, 


By 

BsUDAltT. 

By 

Du  MsxiL. 

Silica 

54-43 

- 

52-26 

Alumina    - 

18-32 

- 

18-75 

Lime 

810 

■ 

7-86 

Soda 

2-41 

• 

2-39 

Water 

18-70 

- 

1875 

3.  It  has  l>een  found  with  Stllbite  and  Epistilbite,  in  amygdaloid,  from 
Faroe. 

4.  The  above  description  is  quite  inadequate  for  the  distinction  ol  this 
mineral  from  Mesotype. 

Ice-Spar.     (See  Feldspar.) 

IDOCRASE.     Pyramidal   Garnet.     Mors. 
Primary  form.     Right  square  prism. 
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Secondary  forms. 

Fig.  255. 


Worcester,  (Maw.) 


Fig.  257. 
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Amity,  (N.T.) 
Fig.  258.  Fig.  269. 
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Vesuvius.    Norway. 

Fig.  255.  Primary  form,  with  the  lateral  edges  trunca- 
ted. M  on  d=136o.  {jikriociaedre.  H.)— Fig.  256.  The 
same,  having  the  terminal  edges  truncated.  Pon  c  s:l42^ 
54^  {uiiibinairt.  H.)— Fig.  257.  M  on  A  =  153^  27'. 
don  A=161o  33^  *  on  «  =  148°  24'.  c  on  5  =  \b(P  3r. 
M  on  *=1440  44'i  {isomeride.  H.)— Fig.  258.  P  on  »= 
165°  51'.  conr=1450  25'.  d  onr=16lo  42'.  ron*  = 
152^  58'..  P  on  o=151o  52'.  c  on  0=154°  45'.  M  on  o 
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Idocrase. 
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^IIS^  S'.{encadree.  H.)— Fig.  269.  Ponr=108O  18'. 
d  on  r  =  1610  42'.  r  on  z=163o  3(y.  r  on  *=1520  68^ 
r  00  a?=150O  36'.  x  on  a?=1640  28^  z  on  2r=1390  62'. 
(enneac^nfaetfre.  H.) 

Cleavage,  parallel  with  M  not  very  distinct,  still  less  so 
parallel  with  P.  Fracture  imperfectly  conchoidal,  uneven. 
Surface,  P  sometimes  uneven  and  curved ;  (he  lateral  faces 
striated  parallel  to  their  common  intersections,  the  rest  of 
the  faces  smooth. 

Lustre  vitreous,  inclining  to  resinous,  sometimes  (he  lat- 
ter very  distinctly.  Color  various  shades  of  brown,  passing 
into  leek-greeri,  pistachio-green,  olive-green  and  oil-green. 
Streak  white.  Semi-transparent . . .  faintly  translucent  on 
the  edges.  If  viewed  in  the  direction  of  the  axis,  the  colors 
incline  more  to  yellow,  perpendicular  to  it,  more  to  green. 

Hardness  =6*5.     Sp.  gr.=3'399. 

Compound  Varieties.  Massive  :  composition  granular, 
of  various  sizes,  sometimes  considerable,  and  often  strongly 
connected.  There  occur  also  columnar  compositions, 
generally  of  thin  individuals,  straight  and  divergent  or  irreg- 
ular, faces  of  composition  irregularly  streaked. 

1.  Before  the  blow- pipe,  oo  charcoal,  it  melts  easily  iDto  a  pale  green 
glass,  rarely  attended  by  effervescence.  With  borax,  it  easily  melts  into 
a  clear  glaft  stained  with  iron.  ^ 

2.  Analysis. 


By  Klaproth. 

By 

fr. 

BORKOWSKT. 

fr.  Vesuvius. 

fr.  Silesia. 

Eger,  Bohemia. 

Silica 

35-60 

4200 

4100 

Alomina 

3300 

1625 

2200 

Lime 

22-26 

3400 

,  2200 

Magnesia 

000 

000 

300 

Oxide  of  iron 

7-60 

5-60 

600 

Oxide  of  manganese  0-25 

t  trace. 

200 

Potash 

. 

000 

000 

100 

24 
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8.  Some  of  the  varieties  ,of  Idocrase  occur  in  serpentine^  others  in 
veins  in  gneiss  and  limestone,  and  in  ejected  volcanic  masses.  It  is 
commonly  associated  with  Garnet,  Pyroxene,  Mica  and  Hornblende. 

4.'  The  imbedded  crystals  of  the  form  unifttnoire,  have  been  found  <A 
4he  banks  of  the  Wilui  river,  and  Lake  Baikal  in  Siberia ;  the  implantad. 
complicated  crystals  occur  at  Monte  Somma,  among  the  fragments  eject- 
ed by  Vesuvius,  and  have  been  originally  formed  in  those  cavities  of  the 
rock  in  which  they  are  found.  At  Hasta,  near  Eger  in  Bohemia,  it  oc- 
curs in  long,  reddish- brown,  deeply  striated  forms,  and  in  columnar 
masses ;  in  similar  circumstances  in  Finland.  In  beds  in  limestone,  itoccuim 
at  Orawitza  in  the  Bannat  of  Temeswar,  and  at  Mount  Monzoni  near  Fassa 
in  Tyrol ;  also  near  Christiania  in  Norway,  and  in  magnificent  crystals 
of  a  light  green  color,  in  the  valley  of  Brozzo,  and  at  other  places  in 
Piedmont.  A  variety  from  Tellemarken'in  Norway,  of  a  blue  color,  and 
containing  copper,  has  been  called  Cyprine. 

The  most  interesting  specimens  of  Idocrase  which  the  U.  S.  has  hith- 
erto aflbrded,  were  didcovered  at  Worcester,  (Mass.)  in  a  quartzose  rock, 
in  which  it  formed  seams  and  veins,  accompanied  by  Pyroxene  and  Gar- 
net. The  variety  is  precisely  similar  to  that  from  near  Eger  in  Bohe- 
mia. Another  locality  is  at  Amily,  (N.T.)  where  it  occurs  both  granu- 
lar and  in  crystals,  (sometimes  an  inch  in  diameter,)  disseminated  through 
limestone  with  Pyroxene  and  Hornblende.  The  granular  variety  was 
supposed  by  Dr.  Thomson  to  constitute  a  new  species,  to  which  he 
gave  the  name  of  Xanthite.  The  handsome  brown  crystals  accompany- 
ing Corundum  at  Newton,  (N.  J.)  have  been  erroneously  referred  to 
this  species :  they  belong  to  Tourmaline. 

Igloite.     (See  Arragonite.) 
Ilmenite.     (See  CrichtonUe.) 
Ilvaite.     (See  Yeniie^ 
Indianite. 

Massive;  composition  granular  to  impalpable.  It  yields  to 
cleavage,  according  to^BRooKE,  in  two  directions,  inclined  to  each 
other  under  angles  of  95°  15'  and  84°  45^ 

Lustre  vitreous.  Color  greyish- white,  with  a  tinge  of  rose- 
red.    Translucent. 
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HardneM  =:  5*6 . . .  6*0.    Sp.  gr.  =s  2-72. 
1.  It  ii  iafusible  before  the  blow*pipe. 

2.  Analysis, 
By  Chsnxtzz.  By  Lavgixr. 


SUica 

42-5 

Alumina 

87-5 

Lime 

150 

Soda 

00 

Oxide  of  iron 

80 

Water 

00 

rhite  variety. 

rwe-red  varle 

48.0 

420 

84-5 

840 

15-6 

150 

2-6 

88 

10 

8*2 

10 

10 

8.  It  occurs  in  the  Camatic,  associated  with  Feldspar,  Hornblende, 
Garnet,  Corundum,  Epidote  and  Magnetic-Iron. 

4.  It  is  nearly  related  to,  if  not  identical  with,  Labradorite. 

Inbicolite,     (See  Tourmaline.) 
Iodic  Mercurt. 

In  spots  of  a  fine  lemon-yellow  color,  in  the  variegated  sand- 
stone of  Casas  viegas,<  Mexico.  In  the  air,  as  well  as  in  ammonia, 
it  changes  to  black.  It  resembles  the  artificial  protiodide  of  mer- 
cury. 

IODIC  SILVER.    MoDotomous  Pearl-Kerate. 

Massive  :  io  thin  plates. 

Color  greyish  white,  or  silver-white.  Exposed  to  the 
air,  it  changes  to  lavender-blue.  Lustre  resinous.  Streak 
semi-metallic.    Translucent. 

Soft,  flexible. 

1.  Before  the  blow-pipe,  on  charcoal,  it  instantiy  melts,  and  produces 
a  smoke  which  tinges  the  flame  of  a  beautiful  violet  color,  globules  of 
■llTer  at  the  same  time  appearing  upon  the  charcoal. 

2.  It  is  found  at  Albarradon,  near  llaxapU  in  Mexico,  and  ocews  In 
thin  veins  in  steatite. 
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lOLITE.    Prismatic   Quartz.     Mohs. 
Primary  form.     Regular  hexagonal  prism. 

Secondary  forms. 

1.  Primary,  havfng  the  terminal  edges  truncated. 

2.  The  same,  having  all  its  edges,  both  lateral  and  ter- 
ipinal,  truncated ;  rarely,  also,  its  angles. 

Cleavage,  parallel  with  M,  but  very  indistinct.  Fracture 
conchoidal.     Surface  of  some  crystak  rough  and  dull. 

Lustre  vitreous.  Color  various  shades  of  blue,  generally 
inclining  to  black.  Streak  white.  Transparent . .  •  trans- 
lucent ;  blue  if  viewed  in  the  direction  of  the  axis,  yellow- 
ish-grey if  perpendicular  to  it. 

Hardness  =7-0 . . .  7*6.     Sp.  gr.  s=2-683 . . .  2-718. 

Compound  Varieiiea.  Massive;  composition  granu- 
lar, strongly  connected,  and  recognized  with  difficulty. 

1.  Before  the  blow-ptpe,  It  mehs  fn  a  good  heat,  but  with  difficuIfyV 

and  only  on  iti  edges,  into  a  glass  not  inferior  to  the  mineral,  either  in 

color  or  transparency. 

2.  AfudyaiM* 


ByGmmum. 

By  Btboutsb. 

By  Dr.  BaAKDas. 
Tar.  Peliom, 
fr.  Bararia. 

By  BoKSDoan 

var.8teinheIlH 
fr.  Finland. 

SiUca 

42-60 

48-588 

6400 

49-96 

Alumina   . 

84-40 

81-730 

28-60 

82-28 

Magnesia . 

5-80 

11-806 

0-60 

10-46   - 

Lime 

1-70 

0-000 

0*00 

000 

Oxide  of  iron 

1-60 

5-886 

16-18  peroxide 

600 

Oz.  manganese 

1-70 

0-702 

0-26 

008 

8.  lolite  occurs  in  aggregated  crystals  with  Garnet,  Quartz,  &c  at 
Cabo  de  Gata  in  Spain,  in  the  bay  of  San  Pedro ;  and  this  variety  has 
been  called  lolite.  Peliom  is  fo^pd  at  Bodenmais  in  Bavaria,  sometimes 
In  very  distinct  crystals,  but  generally  massive,  with  Magnetic  Iron« 
Pjrrites.  It  occurs  with  Feldspar  and  Garnet,  in  fine  crystals,  at  Ujord- 
lersoak  hi  Greenland,  at  Arendal  hi  Norway,  and  atOrijerfvi  in  Finland : 
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lolite — ^Iridosmine — ^Iron  Pyrites. 


the  raiety  from  the  last  place  hat  been  called  SteinheilUe.  lolite  alio 
cornea  from  Siberia  and  from  Lunzenau  in  the  Erzgebirge. 

It  is  found  in  the  U.  8.  at  Haddam  in  ConnecUcut,  associated  with 
Garnet  and  Anthophjllite  in  gneiss. 

4.  The  Saphire  dTeau  of  the  jewellers  is  a  transparent  variety  of  the 
present  species  from  Ceylon. 

IRIDOSMINE.    Iridosmic  Sclerone-Metal.  . 

Primaiy  form.    Regular  hexagonal  prism. 

Cleavage  iadistioct,  and  only  in  the  direction  of  the  bases. 

In  grains. 

Lustre  metallic.  Color  between  silver-white  and  lead- 
grey. 

Malleable  with  difficulty.  Hardness  =6*5.  Sp.  gr.  = 
17-96  . . .  18-67. 

1.  It  undergoes  no  perceptible  change  when  heated  before  the  blow- 
pipe. Heated  with  nitre,  it  afifords  the  characteristic  odor  of  osmium  and 
a  mass  soluble  in  water,  to  which,  when  nitric  acid  is  added,  a  green  pre* 
cipitate  makes  its  appearance. 

2.  Afialyats. 

By  Thoicbon. 
Osmlnm        -       -       -       -       -       24'S 

Iridiam         -        -        -        -        -        72-9 

Iron  2*6 

3.  It  is  found  with  Native  Platina,  at  Nijnotagoilsk,  in  the  Urals,  and 
in  South  America. 

IRON  PYRITES.    Hexahedral  Iron-Pyrites. 

MOHS. 

Primary  form.    Cube. 
Secondary  forms. 

1.  2. 

Cube,  with  ^gles  tnmcate^.  Regular  octahedron. 

Slwnbam,  (Vt.)  Marietta,  (Oliia)  Haddam,  (Codil)   Rart. 

24* 


982 


PHT8I0011APHT. 

Iron  Pyrites. 


Fis.261. 


5.        Fig.  262. 
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Cornwall— -Elba. 


6.        Fig.  268. 


BIbft. 


7.        Fig.  264. 


8.        Fig.  265. 
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9.      Fig.'2e6. 


10.      Fig.  aer. 


Bcbneeberf *  Btauaay, 


11.        Fig.  268. 


12.  ^     Fig.  269. 


Va]|«j4»f  Planen,  aetr 
Dretden. 


1.  {Cubo»oetaedre.  H.) — 2.  (octaedre.  H.) — 3.  e  on  e 
1260  62'  12''.  d  on  e  =  140^  46'  7".  {ieosaedre.  H.>— 
4.  P  00  6=1630  26'  6".  (ctiio-icoMcrfre.  H.)— 6.  (ctiio- 
<f<Ml6cae<fre.  H.) — 6.  {dodecaidre.H.)^7.  Ponosal440 
44'  8".  o  on  0=1 131°  48'  36".  (trxepainii.  H.)— 8.  (rrapf- 
tOMla/.  H.)— 9./on/=141<>  47'  12".  rfon/«l&70  47' 
S3".  P  on  i{»1620  16'  62".  {qiMdriipainlL  H.)— 10. 
{iriaeantaidre.  H.)— 11.  /on  c  =162^  68'  84".  (panto- 
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Ifon  Pyrites. 
gene.  H.) — 12.  The  cube,  embraciDg  all  the  previous  nkod- 
ificatioDS. 

Cleavage,  parallel  nitb  the  cube  and  octahedroD,  in  va- 
rious degrees  of  perfection ;  sometimes  highly  perfect;  of- 
tea  ODe  of  them  more  distioci,  or  Iwth  lost  in  concfaoidal 
fracture.  Fracture  coDchoidal,  umven.  Surface  of  the 
cube  streaked  parallel  to  the  obtuae  edges  of  combination 
with  the  pentagonal  dodecahedron  :  the  faces  of  this  dode- 
cahedron are  streaked,  either  parallel  to  the  same  edges,  or 
parallel  to  edges  which  are  perpendicular  to  the  former. 

Lustre  meiallic.  Color,  very  few  shades  of  a  charac- 
temiic  bronze-yellow.     Streak  brownish-black.  n 

Britde.  Hardness  =  6*0 . . .  6*5.  Sp.  gr.  =  5*031,  a 
cleavable  variety,  from  Freiberg ;  =  4-981,  a  crysullized 
variety,  from  Lituoittz  in  Bohemia. 

Compound  Farietiei.  Twin-crystals :  face  of  compo^ 
doD  parallel,  axis  of  revolution  perpendicular  to  a  face  of 
die  dodecaliedron.  The  individuals  continued  beyond  tba 
face  of  compoaiuon,  by  which  the  compound  group  takes  a 
cAiciform  appearance.  The  composiuon  frequendy  re- 
peated. 

Fig.  270. 
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Iron  Pyrites. 


Imbedded  and  implanted  globules ;  surface  drusy ;  com- 
position indistinctly  columnar.  Massive ;  composition  gran- 
ular, sometimes  even  impalpable,  strongly  coherent  *,  frac- 
ture uneven,  or  on  a  large  scale,  flat  concboidal.    Cellular. 

1.  In  the  oxidating  flame  of  the  blow-pipe,  Iron  Pyrites  becomes  red 
upcm  charcoal,  the  sulphur  is  expelled,  and  oxide  of  iron  remains.  At  a 
high  temperature,  in  the  interior  flame,  it  melts  into  a  globule,  which 
continues  red-hot  for  a  short  time  when  removed  from  the  blast,  and  pos- 
sesses, after  cooling,  a  crystalline  fracture  and  metallic  appearance.  In 
heated  nitric  acid,  it  is  partly  soluble,  and  leaves  a  whitish  residue.  Some 
varieties  are  subject  to  decomposition  wheq  exposed  to  the  action  of  the 
atmosphere. 

2.  AnalytU, 

By  HATCHfiTr. 

Iron  -        -        4730        -        -        47-85 

Sulphur    '  -        -        62-70        -        -        5215 

S.  Iron-Pyrites  is  one  of  the  most  common  and  widely  diffused  species 
among  the  ores ;  and  occurs  in  very  various  repositories.  It  is  engaged 
in  imbedded  crystals,  and  in  massive  nodules ;  tiie  former  particularly  in 
day-slate  and  greywacke-slate,  the  latter  in  greenstone,  granular  lime- 
stone, &c.  It  even  forms  beds  by  itself,  included  in  primitive  slate ;  and 
is  often  an  important  ingredient  of  those  beds  which  contain  ores  of  lead, 
iron,  &c.  It  frequently  occurs  mixed  with  coal  seams,  and  the  beds  of 
clay  which  form  a  part  of  the  coal  measures.  The  Auriferous  Pyrites 
contains  a  small  portion  of  native  gold  mechanically  mixed  with  it, 
which  appears  to  operate  by  a  galvanic  eflect  in  producing  the  decompo- 
sition to  which  this  variety  is  so  generally  subject  Iron-Pyrites  is  also 
found  with  ores  of  silver.  It  is  contained  in  many  organic  remains,  both 
of  vegetable  and  animal  origin,  and  is  one  of  the  species  which  can  be 
disiinctiy  traced  in  the  composition  of  some  of  the  meteoric  masses. 

4.  Some  of  the  crystals,  along  with  their  localities,  have  been  men- 
tioned above.  The  island  of  Elba  is  the  most  conspicuous  for  large  and 
well  defined  crystals  :  very  fine  crystals  are  found  in  Piedmont,  at  Frei* 
berg,  Johanngeorgenstadt,  &c.  in  Saxony,  io  Bohemia,  in  Hungary,  In 
the  Hartz,  at  Kongsberg  in  Norway,  at  Fi^lun  in  Sweden,  in  Derby- 
shire and  Cornwall. 

The  United  States  is  not  particularly  rich  in  localities  of  interesting 
Tarletiei  of  Iron- Pyrites.    Shoreham.  (Vi*)  and  Schoharie,  (N.  Y.)  pro- 
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dttce,  in  the  black  Umestooe  quury  of  the  foniier  pUce,  and  In  the  wa- 
ter limerock  of  the  latter,  the  handsomest  crystals  we  have  yet  discor- 
ered.  The  secondary  limestones  in  the  vicinity  of  Marietta,  (Ohio,)  af- 
ford interesting  crystals. 

0.  Iron-Pyrites  is  roasted  for  extracting  sulphur ;  after  which  it  it  ex- 
posed to  the  oxidating  influence  of  the  air  for  the  production  of  sulphate 
of  iron. 

Iron  Sinter. 

Reniform,  stalactitie . . .  massive..  Composition  impalpable. 
Fracture  conchoidal. 

Lustre  vitreous.  Color  yellowish-,  reddish-,  blackish-brown. 
Transparent . . .  translucent  on  the  edges. 

Not  very  brittle.    Soft    Sp.  gr.  a  2*40. 

•  1.  Before  the  blow-pipe,  it  intumesces,  and  some  varietiea  emit  a 
strong  arsenical  odor,  during  which  they  are  partly  volatilized. 

2.  Analysis. 
By  Klap&oth.    By  Kkasteit,  By  St&omxxxb. 


fr. 

Freiberg. 

Oxide  of  iron           •        67*00 

m             m 

40*45     - 

88.46 

Arsenic  acid             -          000 

m 

■ 

80*25    - 

26-06 

Sulphuric  acid         -         8-00 

• 
m 

\ 

000    - 

10-T» 

Protoxide  of  manganese     000 

« 

m 

000    - 

0-69 

Water                      -        2500 

m 

28-50    - 

28-48 

8.  It  is  found  in  several  old  mines,  as  Freiberg  a^d  Schneeberg  in 
Saxony,  and  in  Upper  Silesia. 

ISERINE. 

In  small  rounded  grains. 

Cleavage  scarcely  distinguishable.    Fraetare  conchoidal. 
Lustre  semi-metallic.    Color  black.    Streak  black. 
Hardness  =  5*6.    Sp.  gr.  =s  4*68,. . .  4*78. 

1.  Before  the  blow-pipe,  alone,  on  charcoal,  it  is  unalterable.  With 
the  fluxes,  it  acts  in  general  like  Magnetic-Iron ;  but  with  the  salt  of 
phosphorus,  it  presents  in  the  reduction  flame  a  bluish-red  color. 

2.  Analysis. 
ByRoflBi  ByKLAPBOTB,     ByHnnxia, 


fr.  Norvraj.    fr.  Iserweise.        fir.  ComwaU.  fr.Braifl. 

Titanic  acid        -        48*78      -      60-li        -        45*25        -        48*5 


Peroxide  of  iron  -        42*70 
Protoxide  of  iron  -        18-57 


! 


49*88  51-00        -        540 


Oxide  of  manganese      0  00      -        0*00        •  0*25        •  0*0 

SiUca  .  000      -        0*QQ        -         8*50        •  8*50 
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Jamesonite. 

8.  Its  localities  are  numerous ;  the  principal  ones,  howeTer,  are  the 
banks  of  the  Mersey  near  Liverpool,  England,  and  Iserweise  in  the  Ria* 
sengebirge. 

4.  Iserine  possesses  a  strong  affinity  to  Crichtonite  in  its  most  impor* 
tant  properties,  with  which  it  is  probable  that  future  researches  will 
prove  it  identical. 

ISOPTRE. 

Regular  forms  not  observed.  Massive,  in  very  pure  masses  of 
considerable  size,  (nearly  two  inches  in  each  direction)  :  compo- 
sition impalpable.    Fracture  conchoidal. 

Lustre  vitreous,  often  considerable.  Color  greyish  black  and 
velvet,  occasionally  dotted  with  red.  Streak  pale  greenish  grey. 
Opake,  or  very  faintly  translucAt  on  the  thinnest  edges,  with. a 
dark,  Jiver  brown  tint. 

Brittle.    Hardness  =  5*5 ... 60    Sp. gr. s=s 2'91. 

Slight  action  on  the,  magnetic  needle.  ^ 

1.  From  tiie  description  of  Tachylite,  (by  Brezthaupt,)  it  would 
seem  that  Isopyre  is  Identical  with  that  substance,  excepting  that  the  sp. 
gr.  of  Tachylite  is  only  2  5...  2-54. 

2.  Before  the  blow-pipe,  it  fuses  without  the  disengagement  of  moist- 
ure or  gas ;  melted  in  salt  of  phosphorus,  it  gives  indications  of  silica. 

2.  AnalyM, 

By  TURNKR. 

Silica                    ....  4709 

Alumina               ....  13*91 

Peroxide  of  iron   .        .        .        •  20*07 

Lime                     ....  15*43 

Peroxide  of  copper        -        -        -  1-94 

4.  Isopyre  is  found  in  the  west  of  Cornwall. 

Ittnerite!.     (See  Sodalite.) 
Jade.     (See  Nephrite,) 
JAMESONITE.    Axotomous  Antimony-Glance. 

MOHS. 

Primary  form.  Right  fbombic  prism.  M  on  MsalOl^ 
2(y. 


\ 
\ 
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Jamesonite— Johannite. 


Secondary  forms.  The  primary,  with  its  acute  lateral 
edges  truncated. 

Cleavage,  parallel  with  T  highly  perfect }  less  distinct, 
though  easily  observed,  when  the  crystals  are  not  too  smaU,. 
parallel  with  M  and  the  secondary  lateral  planes.   Fracture 
not  observable. 

Lustre  metallic.    Color  steel-grey.     Streak  unchanged. 

Sectile.     Hardness  =2*0 . . .  2*6.     Sp.  gr.  =  6*564. 

Compound  Varieties.  Massive :  composition  colum- 
nar, individuals  generally  very  delicate;  straight  and  paral- 
lel, or  divergent.  • 

1.  Before  the  blow-pipe,  in  an  open  tube,  it  yieldi  a  den§e  white 
smoke  of  oxide  of  antimony,  alid  leaves  behind  chiefly  antimoniate  of 
lead.  Upon  charcoal,  after  the  volatilization  of  the  antimony  and  lead, 
there  remains  behind  a  slag,  which,  with  the  fluxes,  exhibits  the  reac- 
tion of  oxide  of  iron,  containing  traces  of  oxide  of  copper. 

2.  Analysia, 
By  Rose. 
Sulphur  -        -      2215        -         -        -        22-53 

Lead  -        -      4075        -        -        -        80-71 

Copper  -        -        013        -        -        -  019 

Iron  -        -        2*30        ...  2-65 

Antimony  >        •      84*40        ...        84*90 

3.  It  occurs  in  masses  of  considerable  dimensions  in  Cornwall ;  also 
in  Hungary. 

Jeffersonitb.     (See  Pyroxene.) 

JOHANNITE.     Cyprine   Uranium-Salt. 

Primary  form.  Oblique  rhombic  prism.  M  on  M  = 
IIP? 

Cleavage,  parallel  with  M. 

Color  grass-green,  to  siskin-green.  Lustre  vitreous. 
Streak  siskin-green.     Semi-transparent. 

Hardness  =20  • . .  2-5.  Sp.*gr.  =  3-1 . . .  3-2.  Taste 
bitter^  rather  than  astringent. 
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JobaoDUe — ^Karpholite. 

■  M . . 

1.  It  diMoWet  ewily  in  water;  and  Is  a  doable  sulphate  of  araniam 
and  copper,  containing  water. 

2.  It  is  rery  rare,  and  has  been  met  with  only  in  an  abandoned  mine 
at  Joaehlmsdial  in  Bohemia. 

Jdrikits.     (See  BrookUe.) 
Kakochloil 

In  imitative  shapes,  and  compact.    Fracture  conchoidal,  to  un- 
even. 

Lustre  resinous.    Color  bluish  black. 

Hardness  =  2*5 . . .  3*0. 

1.  Locality  not  mentioned. 

Kakoxbne. 

In  capillary  crystals,  and  massive,  with  fine  columnar  compo- 
sition, consisting  of  divergent  individuals. 
Lustre  silky.    Color  yellowish,  to  brown.    Streak  yellowish. 
Hardness  as  3*00  . . .  400.    Sp.  gr.  =  8-88. 

1.  Analysis. 

By  Stkikmakti?. 

Phosphoric  acid 17-86 

Alumina                   10*01 

Silica                         3.90 

Peroxide  of  iron 86*82 

Lime                        015 

Water  and  fluoric  acid 25*95 

2.  It  is  found  in  the  fissures  of  a  variety  of  Limonite,  in  the  mines  of 
Hrbek,  near  Zbirow  in  Bohemia. 

8.  It  is  altogether  probable  that  this  mineral  is  only  a  variety  of  Wat 
velUte. 

Kaolin. 

Decomposed  Feldspar  and  Albite.  q.  v. 

KARPHOLITE.    Prismatoidal  Wavelline-Sp^r. 
Massive :  compositioD  thin  columnar,  scoptform  and  stel- 
kilai^  rather  incoberenty  meeting  again  in  angularly  granu- 
lar compositions. 

35 
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Karpholite— Kerasite. 

Lustre  silky.     Color  high  straw-yellowi  sometimes  ap- 
proaching to  wax-yellow.    Opake. 

Hardness  =4*5 . . .  5'5.     Sp.  g[.  s=  2-935. 

1.  It  IntufiiescieB  before  the  blow-pipe,  becomes  white,  and  melti  im- 
perfectly into  a  coherent  mass. 

2.  Anahfsis, 


By  STKiiTMAinf . 

By  STROMSTX&. 

Silica                -        -        87-53 

86154 

Alumina          -        -        26-48 

28-669 

Protoxide  of  manganese    17-09 

19-160 

Protoxide  of  iron      -          6*64 

2-290 

Lime                -        -          0-00 

r          0-271 

Fluoric  acid     -        -          0-00 

0-470 

Water              -       -        11-36 

10-780 

8.  It  occurs  in  granite  at  Schlackenwald 

in  Bohemia,  accompanied 

by  Fluor  and  Quartz. 

Karphosiderite. 

Reniform  masses ;  rarely,  also,  granular.    Fracture  uneven. 
Lustre  resinous ;  shining  and  glimmering  in  the  streak.    Color 
straw-yellow. 

Hardness  =  4*0 . . .  4-5.    Feels  greasy.    Sp.  gr.  =:  2*5* 

1.  Before  the  b1ow*pipe,  upon  charcoal,  it  becomes  black ;  and  melts, 
in  a  strong  fire.  Into  a  globule,  which  is  attractable  by  the  magnet.  In 
glass  of  borax,  it  is  easily  soluble  ;  and  with  salt  of  phosphorus,  it  melts 
into  a  black  scoria.  It  contains  oxide  of  iron,  phosphoric  acid,  water, 
with  small  quantities  of  oxide  of  manganese  and  zinc. 

2.  It  occurs  in  Greenland. 

Karstenite.     (See  Anhydrite.) 

KERASITE.    Peritomous    Lead-Baryte. 
Haidinger. 

In  radiated  masses. 

.   Cleavage  highly  perfect  and  easily  obtained,  parallel  to 

a  right  rhombic  prism  of  102^  21\  and  in  the  direction 

of  its  shorter  diagonal.     Fracture  imperfectly  conchoidal, 

to  uneven. 
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Kerasite — ^Kerolite. 

Lustre  adamaDtine,  particularly  upon  the  cross-fracture, 
ioclioiog  to  pearly  upon  faces  of  cleavage.  Color  yellow* 
ish  white,  straw  yellow^ose  red,  pale.    Translucent. 

Brittle.    Hardness  =2*5 . . .  3*0.     Sp.  gr.  s7*077, 

1.  It  decrepitates  slightly  before  the  blow-pipe,  and  is  easily  melted ; 
the  globule  is  of  a  deeper  color  than  the  mineral.  On  charcoal,  it  is  re- 
duced, and  emits  fumes  of  muriatic  acid.  Treated  with  peroxide  of  cop* 
per  and  salt  of  phosphorus,  the  flame  assumes  an  Intensely  blue  color. 

2.  jSrudyiU. 

By  BERZXZ.IUS. 
Oxide  of  lead  90*18 

Muriatic  acid 6-84 

Carbonic  acid lOS 

Water  0-64 

8.  It  is  found  near  Church-hill,  in  the  Mendip  Hills  in  Somersetshire, 

engaged  in  manganese-ores,  and  accompanied  by  seTeral  other  salts  of 

lead,  and  by  Calcareous  Spar. 

KxiUTiTE.     (See  Quartz.) 
KxHATOPHTLLiTE.     (Scc  Homhhnde.) 

EEROLJTE.     Brittle    Atelene-Picrosmine. 

Primary  form.  Doubly  oblique  prism.  Dimensions 
unknown. 

Cleavage,  parallel  with  M  highly  perfect,  and  easily  ob- 
tained ;  less  distinct  parallel  with  T,  least  of  all  parallel 
with  P.  Fracture  uneven.  Surface  of  M  streaked  paral- 
lel with  its  combinations  with  P. 

Lustre  pearly  dpon  M,  inclining  to  vitreous ;  upon  the 
rest,  glimmering  or  dull.  Color  oil-green,  siskin-green, 
leek-green,  to  blackish  green,  rarely  presenting  patches  of 
duek-blue.   Streak  white.    Translucent,  in  thin  lamine. 

Sectile.  Lamin®  brittle.  Hardnes8ss3*6  •  •  •  3*0.  The 
fewest  degrees  upon^ :  the  highest  upon  the  solid  angles 
and  edges.    Sp.  gr.  =9^4 .  • .  2-6. 
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Kerolite. 

Compound  Varieties.  Massive :  composition  broad  co- 
lumnar, curved,  lamellar  and  divergent :  also  botiyoidal  in 
cavities,  and  impalpable.  Sp.  gr.  of  the  compact  =2*3  • .  • 
2'3.     Color  white,  tinged  by  grey,  green  and  red. 

1.  Before  the  blow-pipe,  when  heated  suddenly,  it  decrepitates  rio- 
*  lently ;  the  fragments  becoming  white  and  harder.  In  very  small  frag- 
ments, if  the  heat  is  gradually  applied,  a  roundish  enamel-like  edge  is 
produced ;  but  unattended  with  any  ebullition.  In  powder,  with  borax, 
the  lighter  colored  varieties  produce  a  perfectly  colorless  glass;  the 
blackish  green  variety  aflfords  a  greenish  transparent  glass.  Pseudomor- 
phoees  in  the  shape  of  Quartz,  Hornblende  and  Spinel. 

2.  Jlnalyna. 
By  Pfafv.  By  Ncttall.  By  Stbsl.  By  Shxpabd. 


THr 

Keroliia.  ^ 

V  «*#  •     A 

^ ^^      w^ip    T\«kv*«tfk^l£4.j» 

bl.  n-.  Tar. 
fr.  Blanfanl. 

V  lAA  « 

■^%^*  %ZSAMP4      ^^ 

fr.  Hoboken.         fr.  Bliddlefleld. 

Magnesia 

18.01     - 

460 

41-720     -    4000     - 

41-400 

Silica 

87-95    • 

860 

41-256    -    4000    - 

4000 

Lime 

000    - 

20 

0000    -      000    - 

0-982 

Water 

8100    - 

160 

17-680    -     2000    . 

15-67V 

Protoz.  iron,  with) 
traces  of  chrome  5 

000    . 

0-5 

0000    -      000    - 

2-700 

Alumina 

1218    . 

00 

1000    -      000    . 

0006 

Peroxide  of  iron 

000    - 

00 

0-400    -      000    - 

0000 

8.  The  present  species  is  found  in  veins  in  serpentine,  and  dtssemina- 
ted  through  Schiller-Spar. 

4.  The  Kerolite  was  first  described  by  Brextr  a  vpt,  as  occurring  in 
reniform  masses,  in  plates  and  compact,  with  a  hardness « 2*0 ...  2*6, 
and  sp.  gr.  =  2-33 . . .  2-4,  having  a  resinous  lustre,  and  occurring  in  thin 
■earns  in  serpentine,  at  Franckenstein  in  Silesia.  The  MarmoUU  of 
NiTTTALL  must  be  referred  to  the  same  species ;  it  occurs  at  Hoboken, 
(N.  J.)  where  it  is  found  forming  narrow  veins  in  serpentine ;  and  from 
whence  is  derived  the  specimens  possessed  of  a  distinctly  crystalline, 
•tmcture.  It  also  occurs  at  this  place  possessed  of  an  impalpable  textura, 
but  waiy  in  small  quantities.  A  leek  green  and  blackish  green,  variety. 
In  curved  and  stellular  laminae,  occurs  at  Blandford,  (Mass.)  engaged  in 
SchiUer-Spar.  The  compact  variety  of  the  United  SUtes,  and  which 
has  been  called  J)eu>eyliie,  by  Emmons,  {y  found  in  seams  and  Ir- 
regular veins  at  Middlefield,  (Mass.)  at  Cooptown,  Uarfbrd  county. 
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(Md.)  and  at  Amity,  (N.  Y.)  The  peeadomorplioMS  occur  at  Middle- 
field,  (Mam.)  in  the  shape  of  Quartz,  of  considerable  dimeniiona,  and  of 
greytth  white  color;  and  at  Amity,  (N. T.)  of  a  bloiah  green  and  dark 
green  color,  in  the  shapes  of  Hornblende  and  Spinel. 

AppBirnix  TO  KksoIiItx. 

-  i.  Dermatin,    Brxxthaupt. 

Reniform,  rarely  globular,  and  in  thin  coatings  or  crusts.  Frac- 
ture conchoidal^ 

Lustre  resinous,  slightly  increased  in  the  streak.  Color  black- 
Ish-green  to  leek-green,  dark  olive-green,  and  dark  liver-brown. 
Translucent  on  the  edges.    Streak  straw-yellow,  or  pea-yellow. 

Hardness  =  2-0.    Sp.  gr.  =  2*136. 

1.  It  has  a  greasy  feet,  and  when  moistened  by  the  breath,  emits  an 
earthy  smell.  Before  the  blow-pipe,  it  cracks,  changes  to  a  black  color, 
and  increases  in  hardness. 

2.  It  is  found  upon  serpentine,  at  Waldheim  in  Saxony. 

Ejllinitjc.     (See  SppdutneneJ) 
Knsbelite. 

Massive.    Fracture  imperfectly  concholdal. 
Lustre  gUst^ing,  to  dull.    Color  grey,  spotted  dirty  white,  red, 
brown  and  green.   Opake. 
Hard.    Difficult  to  break.    Sp.  gr.  ss  8*714. 

1.  Alonoy  before  the  blow-pipe,  it  remains  unaltered. 

2.  Jlnaiy$i». 

By  DoKBKRBXKXm. 

SiUca  82*5  80-82 

Protoxide  of  iron    .  820  84;68 

Protoxide  of  manganese        85-0  86*10 

Locality  unknown. 

KONIQITB. 

Primary  form.    Right  rhombic  prism.    M  en  M' » 106^. 

Crystals  ekmgated,  somewhat  barrel-shaped,  and  closely  aggre- 

gftted. 

Cleavage  parallel  with  P,  perfect. 

Color  emerald  and  blackish-green.    Tramlaerat 

Hardness  as  about  2-0. 

25* 
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Kupaphrite. 


1.  It  oonaisU  of  sulphuric  add  and  oxide  of  copper. 

2.  It  accompanies  Red  Copper-Ore,  and  comes  from  Wefchetori  in 
Siberia. 

3.  In  chemical  composition  it  resembles  Brochantite,  but  Hub.  fub- 
stance  occurs  in  thin  rectangular  tables,  whose  angles  are  truncated, 
and  edges  bevelled,  without  any  traces  of  cleavage. 

KORNITE. 

An  impalpable  variety  of  Quartz,  (q.  v.)  of  a  dull  green  color, 

a  feebly  vitreous  lustre,  and  conchoidal,  or  splintery  fracture : 
with  sp.  gr.  =s  2*8 . . .  2*9.    It  is  also  called  Splintery  Hom$tone. 

KouPHOLiTE.     (See  Prehnite.) 
Krokalite.     (See  Mesotype,) 
Kboktdolite. 

Massive.:  composition  columnar,  particles  of  composition  thin 
and  parallel ;  impalpable,  when  the  fracture  is  uneven  or  splintery. 
Color  indigo-blue. 
Hardness  =  about  4*0.    Sp.  gr.  ss  8-200  . . .  3-265. 

|.  Before  the  blow-pipe,  it  easily  melts  into  a  shining  black  glass, 

which  is  magnetic. 

2.  JinalysU. 

By  Sthombtbr. 

Fibrous  variety.  Compact  vartetj. 


Silica 

60-81 

51-64 

Protoxide  of  iron 

88-88 

84-88 

Soda 

70S 

711 

Water 

5-58 

4-01 

Magnesia 

2-82 

2-64 

Lime 

0-02 

0-25 

8.  Its  localities  are  Orange  River,  Africa,  Greenland,  Norway  and 
Gelling  Salzburg. 

KUPAPHRITE.     Prismatic    Euchldre-Mica. 
Mobs. 

Primary  form.    Right  rhombic  prism,  dimensioDs  uo- 
knowD. 

Secondary  form.     Primary,  having  the  acute  lateral 

edges  truncated. 
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Cleavage,  parallel  with  P  perfect.  Fracture  not  observ- 
able. Surface,  M  deeply  streaked  in  a  horizontal  direc- 
tion.   The  rest  of  the  faces  smooth. 

Lustre  pearly  upon  P,  both  as  faces  of  crystallization,  and 
of  cleavage;  vitreous  upon  the  other  faces.  Color  pale 
apple-green  and  verdigris-green,  inclining  to  sky-blue. 
Streak  of  the  same  color,  only  paler.  Translucent,  gene- 
rally only  on  the  edges. 

Very  sectile.  Thin  laminae,  flexible.  Hardness  =s  1*0 
• .  •  1-5.  Sp.  gr.  =s  3*098,  of  a  crystallized  varie^  from 
Schwatz. 

Compound  Varieties.  Reniform  and  botryoidal  shapes : 
surface  drusy,  composition  columnar,  faces  of  composition 
a  little  rough. 

1.  Alone,  before  the  blow- pipe,  it  decrepitates  very  briskly,  and 
throws  around  powdered  fragments,  which  color  the  flame  green.  In 
the  process,  it  immediately  turns  blaclr.and  melts  into  a  steel-grey  pearl, - 
destitute  of  crystalline  facets.  On  charcoal,  it  quietly  emits  moisture, 
without  detonaUon ;  but  after  a  longer  exposure  to  the  influence  of  the 
flame,  it  swells  a  little  through  the  extrication  of  arsenical  rapor.  With 
carbonate  of  soda,  an  imperfectly  fluid  mass  is  obtained,  which  contains 
a  Budeufl  of  white  metallic  matter. 

2.  Ahaly$i$. 

By  KOBELL. 

From  Folkcnstein  in  the  Tjnl 

Arsenic  acid  26S66  25-01 

Oxide  of  copper   .  43-660  48-88 

Water  19824  17-46 

Carbonate  of  lime  11-160  13*66 

3.  It  occurs  in  beds  and  Teins,  accompanied  by  other  ores  of  copper, 
partienlarly  by  Blue  Malachite. 

4.  The  known  localities  of  Kupaphrite  are,  the  Bannat  of  Temeswar, 
libethen  in  Hongary,  Schwatz  in  the  Tyrol,  SaaUeld  in  ThiuliigU»  and 
MtUock  in  Derbyshire. 
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Kyaoiie. 

KoFrcBiNDtd.    (See  Purple  Copper-On.) 
KvrwzascRkvm,    (See  Kupaph^e.) 

KnPHOLITE. 

Haidv* :  the  IndiTidnili  fltt,  ilio  impalpible. 
Luilre  petrly.    Color,  ycllowljh  whila,  wiz-yclhnr,  light  ]nl- 
lowiih  brawn.    Streak  white.    TruiiparaDl,  to  truulDMnt. 
HardDeM=-S...1'00.    Sp.  gr.  =  1-922 . . . I M4. 
1.  [tyi«M>,  when  cilcined,  ■biiul26  p.  c.  of  water, 
t.  It  occuri.et  Schwirzeaberg,  in  (he  Elrrgcbirge,  *ecoBpuiied  wltk 
die  Hetaxite  and  Kryptoee  Carboo-Spar  of  BRsiTHAtrPT. 

KYAISITE.    Prismatic  Disthene-Spar.    Mobs. 

Primary  form.     Doubly  oblique  pnsm.     P  od  H=93° 
15'.     PodT=100°  50'.     MonT=106O  16'. 

Secondary  form. 

Fig.  an. 


Poal    -      97^48')  t  T  on  /    -     140°  Sy 

P  on  0    -       83    38  J.  Phillips.  <  T  on  o    -     132    20 
Moo/    -     145    16  ^  ( 

Cleavage,  parallel  wiifa  M  highly  peifect,  and  eanly  ob- 
tained ;  lest  distinct  parallel  with  T;  least  or  all,  parallel 


^ 
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with  P.  Fracture  uneven.  Surface  streaked  parallel  to 
the  common  edges  of  intersection. 

Lustre  pearly  upon  M,  particularly  if  the  face  is  produced 
by  cleavage ;  inclining  to  vitreous  upon  the  other  faces.  Color 
generally  white,  often  passing  into  blue,  sometimes  incUning 
to  green  or  grey,  and  rarely  to  black.  Frequently  spots  of 
berlin-blue  elongated  in  one  direction,  upon  a  paler  ground. 

Streak  white.      Transparent . .  •  translucent. 

Brittle.  Hardness  =  5*0  . . .  7*0 ;  the  lowest  degrees 
upon  M,  the  highest  on  the  solid  angles  and  edges.  Sp.  gr. 
=s  3*675,  «  blue,  transparent  variety  cut  and  polished ; 
3*559,  a  milk  white  variety  of  Rhaetezite. 

Compound  Varieties.  Twin-crystals :  faces  of  compo- 
sition parallel,  axis  of  revolution  perpendicular  to  M.  Mas- 
sive :  composition  broad  columnar,  sometimes  straight  la- 
mellar, often  curved,  or  divergent ;  f^ces  of  composition  in 
most  cases  irregularly  streaked. 

1.  Two  varieties  were  formerly  distlDguished  ai  particular  tpecief, 
Kyonite  and  Bhatixite  :  the  former  reforring  limpljr  to  tuch  varietiea 
as  are  blue,  the  latter  to  those  whose  color  is  white.  The  FibrcUtt  of 
Coi|Dt  BoTTjairoiv  must  also  coalesce  with  the  present  species,  with  wliich 
it  perfectly  agrees  in  every  property. 

2.  Before  the  blow-pipe,  Kyanite  is  infusible.  With  borax,  it  is  sola- 
ble  with  great  difficulty.  Some  crystals  exhibit  positive,  others  nega- 
tive electricity,  on  being  rubbed. 

8.  Jinalytia. 


By  SAOiBimx. 

ByLAUoiBB. 

ByKLAPBOTS. 

BfCnsiavxx. 

w.PibroUta. 

Alumina 

• 

64M 

65-60 

55-60 

68-26 

SiUca 

• 

80*63 

88  60 

48*00 

8800 

Lime 

• 

2  02 

0-66 

.  '       0  00 

000 

H»gMii« 

• 

2-80. 

000 

000 

0-00 

Oxide  of  iron 

600 

2t6 

060 

0-76 

Water 

. 

406 

0-76 

000 

0*00 

Potash 

. 

000 

000 

a  tract 

000 
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Kyanite — Labrador!  te. 

4.  The  varieties  of  Kyanite  occur  ia  crystals,  or  maaeiye,  imbedded  in 
rocks  of  the  primitive  class,  as  gneiss  and  mica  slate ;  and  are  often  at- 
tended by  Garnet  and  Staaiptide. 

0.  Crystals,  and  large  cleavable  vyuieties,  are  found  at  St.  Gothard  in 
Siritzerland,  (he  Zillerthal  in  the  Tyrol,  the  Saualpe  in  Carintiiin,  and 
the  Bacher  mountain  in  Stiria.  The  variety  JUutHzUe  is  chiefly  known 
from  Pfitsch  in*  the  Tyrol.  The  Fibrolite  has  been  brought  from  the 
Camatic  and  from  China,  where  it  was  found  in  loose  crystals,  accompa- 
nying Corundum. 

Several  very  interesting  localities  of  Kyanite  are  known  in  the  United 
StaCes,  the  most  important  of  which  is  that  in  Massachusetts,  at  Chester* 
field,  wtfere  it  occurs  in  mica-slate,  accompanied  by  Garnet.  Nodular 
masses  of  Quartz,  one  or  two  feet  in  thickness,  are  here  occasionally  pen- 
etrated throughout  with  crystals,  and  cleavable  masses  of  the  present 
species,  often  of  a  handsome  blue  color.  Large  rolled  masses,  sometimef 
above  a  foot  in  diameter,  of  a  similar  variety,  occur  at  Litchfield  and 
West  Farms,  (Conn.)  containing  also  Corundum  and  massive  Apatite. 
The  variety  Fibrolite  occurs  in  very  distinct  prisms,,  at  Lancaster, 
(Mass.)  and  at  Bellows  Falls,  (Vt.) ;  at  both  places  in  gneiss.  A  black 
variety  is  found  in  North  Carolina,  in  the  soil,  accompanied  by  crystals 
of  Rutile. 

9*  Blue  varieties  of  Kyanite  are  sometimes  cut  as  |^ms. 

Ktmatine. 

Massive :  composition  columnar,  indlvidui^ls  thin,  and  arranged 
so  as  to  produce  an  undulating  structure :  also  impalpable. 

Lustre  pearly.    Color  greeuish-grey.    Streak  white. 

Rather  brittle.  Hardness  =  20... 800.  Sp.  gr.  =  2-998 . . . 
2-98L 

Locality  not  mentioned. 

LABRADORITE.     Polychromatic  Feldspar, 
Partsch. 

Primary  form.  Doubly  oblique  prism.  P  oo  M  s=:94^ 
SC.    PonT=119°.     MonT=lJ5o, 

Secondary  forms.  These  are  analogous  to  those  of  Al- 
bite,  but  they  present  less  variety,  and  on  account  of  their 
rarity  in  general,  have  been  but  little  invesugated. 
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Clearage  parallel  with  P  and  M  most  distinct,  that  in  the 
direction  of  the  remaining  primary  face  very  imperfect. 

Lustre,  upon  the  cleavage  planes  of  P  pearly,  passing  in- 
to vitreous.  Color  white,  passing  into  grey,  with  a  tinge  of 
blue.  Opalescent  and  iridescent  tints  appear  in  directions 
not  coincident  with  the  cleavages.*  Translucent  on  the 
edges. 

Brittle.    Hardness  =6-0.     Sp.  gr.  =2-69 . . .  2-76. 

1.  Before  the  blow-pipe,  Labradorite  resembles  Feldspar.  With  ox- 
ide of  nickel  and  borax,  it  affords  a  blue  pearl.  It  is  entirely  dissolred 
by  heated  muriatic  acid. 

2.  Analyais, 

By  E1.APR0TH. 

from  Labrado) 
Silica 
Alumina 
Lime 
Soda 

Oxide  of  iron 
Water 

3.  Labradorite  occurs  in  sienitic  rocks  ;  also  as  a  regular  constituent 
in  several  kinds  of  gabbro  rocks,  with  serpentine. 

4.  It  was  first  brought  from  the  coast  of  Labrador.  It  occurs  also  in 
Ingria,  in  large,  but  ill  defiueci  crystals,  in  Greenland,  and  as  a  constit- 
uent of  several  rocks  in  various  places  of  the  Hartz,  Saxony,  near  Flor- 
ence, &c.  The  variety  commonly  quoted  from  Norway,  in  the  zircoa- 
sienite  of  Friedrichsvam,  belongs  to  the  species  of  Feldspar,  and  not  to 
Labradorite. 

Labradorite  is  but  little  known  in  the  U.  S.  But  one  locality  of  any 
importance  is  known  to  exist  in  the  country,  which  is  situated  at  the  dis- 
tance of  60  miles  west  of  Mount  Moriah,  npon  Lake  Champlain,  (N.Y.) 
in  an  almost  uninhabited  country.    It  here  exists  in  the  greatest  abun- 


from  Labrador. 

from  Saxony. 

5575 

5100 

26-50 

80-50 

1100 

11-26 

400 

400 

1-26 

1-75 

0-50 

125 

*  From  the  researches  of  Dr.  Brewster,. it  appears  that  these  tints 
arise  from  the  existence  of  empty  crystallized  cavities  distribated  through 
the 
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dtnce.  In  granite,  and  presents  the  same  handsome  colors  as  tiia  ▼iriety 
from  Labrador.  It  is  occasionally  met  with  also  in  roUed  mawes,  in  tfie 
Ticinity  of  Pompton  plains,  (N.  J.)  and  at  Amity,  (N.  T.) 

Lanarxite.    (See  Dyoxyliie.) 
LiPis-LAzuLi.     (See  Sodalite.) 

LATROBITE.    Eruthrone   Feldspar- 
Primary  form.    Doubly  oblique  prism.     P  on  M=s91^ 

9'.    P  on  T  =  980  39/.    M  on  T  =  92P  30';  obtained 

from  cleavage. 
Color  pale  red. 
Hardness  =:  5*75 . .  •  6*50.      Sp.  gr.  =  2-89  Baooxx. 

2*72,  Ghelin. 

1.  It  fuses  before  the  blow-pipe,  in  the  platina  forceps,  into  a  white 
enamel.  With  borax,  it  yields  a  globule,  pale  amethyst  red  in  the  oxi- 
dating flame,  and  colorless  in  the  reducing  one.  With  salt  of  phospho- 
rus, a  globule  with  a  silica  skeleton,  is  obtained,  yellow  in  the  oxidating 
flame,  and  becoming  opake  on  cooling,  transparent  in  the  reducing 

flame. 

2.  AnalyHi. 

By  Gmeliw. 
SiUca  ....      44*658  41-780 

Alumina                                      86-814  82-827 

Lime            ....       8-291  9-787 

Oxide  of  manganese '  .        .       S-160  6-767 

Magnesia  with  some  manganese  0-528  0-000 

Potash                  .        .                6-575  6-575 

Water          ....       2041  2041 

8.  It  occurs  in  Amitok  island,  near  the  coast  of  Labrador,  witfi  Mica 
and  Calcareous  Spar. 
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GENERAL  DESCRIPTIONS 


OF  THE 


SPECIES. 


LAUMONITE.    Diatomous  Kouphone-Spar. 

MOHS. 

Primary  form.  Oblique  rhombic  prism :  (oblique  from 
an  acute  edge.)  M  on  M'=86o  15'.  M  on  P= 1 IS^  30'. 
Iceland.    Nova-Scotia. 

Secondary  forms. 

1.    Fig.  272. 


H 


M 


M  on  c 


104^  20".    Phillips. 


2.  Primitive  form,  with  the  lateral  edges  truncated. 
Scfaemnitz,  Hungary. 

3.  The  same,  with  the  addition  of  plane  c,  and  the  trun- 
cation of  the  obtuse  lateral  edges.     Huelgoet,  Brittany. 

Cleavage,  parallel  with  the  shorter  diagonal,  distmct ; 
traces  of,  parallel  with  the  longer.  Fracture  uneven, 
scarcely  observable.    Surface  P  either  smooth  or  uneven. 


PBTuoamAFn. 
LaiHDODite— Laitdilo. 


The  faces  panllel  to  the  principal  axis  atriaied  in  that 
rectioB. 

Lofltre  vitreous,  incltoing  to  pearly  upon  the  more  dis- 
tioct  faces  of  cleaTage.  Color  wbite»  passing  into  reddish, 
yellowish,  or  greyish  tints.    Streak  white.    Transbiceot. 

Not  very  brittle.    Hardness^  1  -S  •  •  •  5*5.    Sp.  gr.s2-3. 

Compotiiid  Varietiei.  Massive :  consposition  granular, 
commonly  elongated  in  one  direction,  faces  of  compoatioD 
generally  streaked. 

1.  Bslbre  iBtkt  blo#-pip«,  it  mdti  into  » IrlrfM  tpHiMtt  hum.  It  gt- 
ItHalsM  with  adds,  and  tequiref  negative  electrldty  by  Mettee,  if  iao- 
lated.    It  !•  deeompoMd  by  the  ftctlon  of  the  aloMiiih^w,  end  1mm  ite 


witer;  It  if  therefore  geoeraily  met  with  In  a  frieble  atate,  alid 
iti  pfopertiM  are  on  that  aecoimt  bat  ImperfbeOy  knewa. 

%  JtnahfiU, 

By  Omuir.  By  Tottn^ 


SHiea 

48aa 

4M0 

Alumina 

as-70 

nao 

lime 

uio 

»H» 

Water 

16-00 

ITSO 

Carbonic  aeid    - 

<K00 

MO 

S.  It  oeeura  in  TeiM»  traTeraing  day-elale  with  Umealone :  abe  In  ir< 
regular  relnf  and  Imbedded  mamea  in  porphyry,  and  in  the  esTlttM  dC 
amygdaloldal  rocki. 

4.  The  original  locality  la  in  the  lead  minM  of  Huelgoet  hi  Brittany, 
It  waa  next  taad  near  Sehenmiti  in  Hungary,  In  porphyry.  It  ooenra 
likewiM  on  Moont  St.  Oothard  with  Apatite,  hi  Faroe,  Iceland,  and 
riooa  parti  of  fleotland,  Ireland,  and  in  Nora-Scotia. 

In  the  United  SUtea  it  hM  been  met  widi  oeeaaiettalfy,  in  flMdl 
in  the  amygdaloid  of  ConnecticQt  and  MaaaaehuMtla ;  and  at  PhOIIpe* 
town,  (N.Y.) 

LAZULITE.    Prismatic   Asufe-'Spar.     Mohs. 
Primary  form.    Right  rhombic  prism,    M  on  If  ^  191^ 

9(y. 


PHT8I0GBAPBT. 

Lazulite. 


Secondary  form.  Fig.  27a. 
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Cleavage,  parallel  witha  indistinct.  Fracture  uneven. 
Surface  smooth,  all  the  faces  alike. 

Lustre  vitreous.  Color  various  shades  of  a  pure  blue 
color,  particularly  deep  and  beautiful  if  viewed  in  the  direc- 
tion of  one  line,  apparently  the  axis  of  the  crystals ;  while 
perpendicular  to  it,  it  is  of  a  pale  greenish  blue  color. 
Streak  white.  Translucent,  generally  only  on  the  edges, 
opake. 

Brittle.  Hardness  =5*0..  .5*5.   Sp.  gr.  =  3*056. 

Compound  Varieties.,  Massive :  composition'  granular, 
individuals  strongly  connected. 

1.  Before  the  blovr-pipe,  It  iDtumescet  a  little,  and  aasomee  a  glasiy 
appearanee,  where  the  heat  has  been  highest,  but  doee  not  melt.  With 
borax,  it  yields  a  clear  colorless  globale.  Treated  with  boracle  acid  and 
a  pieee  of  iron- wire,  it  gives  a  globule  of  phospburet  of  iron. 

2.  JinaiystM, 
By  FucHs. 


Pliosphoric  acid 

Alumina 

Magnesift 

-nuca 

Protoxide  of  iron 
Water 


41-81 

85-79 

984 

2-10 


m 


*  Tbeae  plaoei  may  be  taken  alio  at  the  primary  plane*. 


psTsi«a«4mT< 


S.  It  btt  been  fiNuid  in  narrow  Telnt,  travening  clagr*eUto»  botti  mee- 
iive  and  eiyaCaUlxed  with  Qoarti  and  Spathic  Iron,  nearWerfen  inSelx- 

LEADHILLITE.     Azotomoua  Lead-Btryte. 

MOHS. 

Primary  form.    Rhomboid.    P  on  Ps72<^  SV. 
Secondary  forms. 

E.  274. 

'  Fig.  875. 


P  oaa 

5oaa 
loD  a 


Fig.  276. 
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LeadhiUite. 

Cleavage,  parallel  lo  o,  and  traces  parallel  to  a.  Frac- 
ture coDcboidali  scarcely  obserrable.  Surface  o  very 
amooih  and  even ;  some  of  the  faces  carved  or  uneven. 

Lustre  resinous,  inclining  to  adamantine,  pearly  upon  o* 
Color  yeUowish  white,  passing  into  various,  pale  grey,  green, 
yellow,  and  brown  tints.  Sureak  white.  Traosparent  •  •  • 
translucent. 

Rather  sectile.    Hardness  s=2*5.    Sp.  gr.  =6*266. 

Campound  T^arieties^,  Twin-crystals,  frequent.  Mas- 
sive :  composition  lamellar,  or  granular. 

1.  Before  the  blow-pipe,  tbii  mloeral  first  intumetoei  a  little*  and 

then  becomea  yellow,  but  re-aaeumes  a  white  color  on  cooHog.    It  tttw* 

▼eacea  briakly  Id  nitric  add,  and  leaves  a  white  residue. 

2.  jSnalff»i$, 

By  BcKSSLivrs. 
Carbonate  of  lead 71*1 

Sulphate  of  lead 80*0 

With  traces  of  murtatle  add,  giving  an  excess  of  1*1,  probably  owing 

l»  the  exbtence  of  a  subaalC  of  lead  In  the  minerat 
a.  It  occurs  prindpally  at  the  Lead  HUls  of  SooUand,  In  a  Tdn  trnr* 

•fling  gtty  wacke,  accompanied  with  Tarioua  other  ores  of  lead :  It  hm 

been  brought  from  Spain  under  similar  circumstancee. 

LiBLITX. 

MaasiYe.    Fracture  splintery.    Lustre  and  traaaiueeiiey  like 
hofo.    8p.  gr.  «■  S'Tl . 

By  MiTCHU.1*. 

euka  ei^ai 

Alumina  e*56 

Proiasideoflron  6-41 

Potaah  S-88 

a.  The  specimens  were  brought  from  Gryphytta  In  Westmania,  Swe< 
den. 
a.  Itscarcelyadmibofadoubt,thattheLee]itei8aTarle((yofFetdspar. 

LcNssnnn. 

An  laBpure  vaitoty  of  Opal,  in  a  state  of  partial  decomperitfaa. 


8  FHTSIOORAPHt. 

LeucUe*-Leucopyrite. 

Lepidokrokite.     (See  Limoniie.) 
Lepidolite.     (See  Mica.) 

LEUCITE.   Trapezoidal  Eouphone-Spar.  Mohs. 

Primary  form.    Cube. 

Secondary  form.  Trapezobedron.  Irregular  forms  and 
grains. 

Cleavage,  very  imperfect  parallel  to  the  primary  form, 
and  also  to  the  faces  of  the  rhombic  dodecahedron.  Frac- 
ture  conchoidal.  Surface  of  crystals  even,  though  gene- 
rally rough ;  of  grains,  uneven  and  smooth. 

Lustre  vitreous.  Color  reddish,  yellowish,  or  grey- 
ish-white ;  'ash  grey  or  smoke  grey.  Streak  white.  Semi- 
transparent  . . .  translucent. 

Brittle.     Hardness  =  6'5  . . .  6-0.     Sp.  gr.  =  2-483. 

Compound  Varieties.  Massive :  composition  granular ; 
faces  of  composition  irregularly  streaked.     Rare. 

1.  Alone  before  the  blow-pipe,  it  is  infusible:  with  borax,  or  ctrbon" 
ate  of  lime,  it  fuses  with  difficulty  into  a  clear  globule.  Reduced  to  pow- 
der, it  is  said  to  change  the  color  of  the  blue  tincture  of  violets  to  green. 

2.  jinalffsis. 

By  K1.APROTH.         By  ABrwsDsoir. 

/ • s 

fr.Vesavitia.  fr.AIbano.  fr.  Albano. 

Silica                               $3*760  54*00                  M*10 

Alumina                         24*625  2300                  23*10' 

Potash          .                  21*360        .  22-00                  21*15 

Oiideofiron                    0  000        .  0-00                    0*90 

8.  It  occurs  chiefly  In  imbedded  crystals  and  grains  in  lava,  sometimee 
in  compound  specimens  ejected  by  Mount  Vesuvius.  Bgsides  this  lo- 
cality, it  is  also  found  at  Albano  and  Frescati  near  Rome. 

LEUCOPTRITE.    Axotomous  Eruthleucone- 
Pyrites. 

Primary  form.    Right  rhombic  prism.     Men  M  «  1S2^ 


PBTSIOOEATHT* 

LaucopTrite* 


Secondary  ibrm. 


Fig.  srr. 


tf 


0tiri»— Bedford  co.  (Penn.) 


0     00  0      - 

M  on  0    - 


5lo  SC 

about  146    00 


Cleavage,  perfect  parallel  to  tbe  longer  diagonal ;  less 
distinct  parallel  with  two  faces  on  the  acute  lateral  edges, 
indining  under  86^  10' ;  traces  paraflel  with  Mr  Vnc^ 
tore  unofen.  Surface  fabdy  streaked,  paralle]  to  the  com- 
mon edges  of  combination,  frequendy  smooth. 

I^istre  metallic.  Color  between  silver*white  and  steel- 
grey.    Streak  greyish-black. 

Britde.  Hardness  a  ft-o . .  •  5*5.  Sp.  gr.  »  7*328, 
from  Silesia ;  7*337,  crystal  from  Bedford  co.  (Penn.) 

Compound  Varietiei.  Massire  :  composition  granular, 
individuals  small,  often  nearly  impalpable,  and  strongly  con- 
nected ;  fracture  uneven ;  composition  columnar,  rather 
thick,  irregular,  and  divergent.  Faces  of  composition 
irregularly  streaked. 

1.  It  if  loflMtlmet  ntgMde  e?eii  with  polarity.  It  melU  belbre  Uie 
blow*pipe,  witboot  giving  any  perceptible  tmell  of  araonie ;  but  whea 
ibaed  in  quantity  beneath  the  flame  of  tbe  compound  blow-pipe,  tfie  o4or 
•f  aifealc  ia  pereeptlble.  It  la  perlecUy  aoiuble  in  nitric  add^a  lew 
flakta  of  Plumbago,  only»  remaining  mdiaiQlTed  in  the  aohitlon. 


10    «  PJBTSIOGRAPHT. 

Leucopyrite— Levyne. 

2.  Analysis. 
*  By  Shepard. 

From  Bedford  co.  (Penn.) 
Iron  97-44 

Arsenic 1*66 

8.  It  is  found  in  beds,  either  along  with  Spathic  Iron  and  Limonite,  or 
imbedded  in  serpentine.  With  the  first,  it  occurs  in  the  valley  of  Loling, 
near  Huttenberg  in  Carinthia ;  in  serpentine,  at  Reichenstein  in  Sileiia. 
It  has  likewise  been  met  with  in  beds  in  primitive  mountains^  with  Cop- 
per-Nickel and  Smaltine,  at  Schladming  in  Stiria. 

It  has  been  found  in  the  U.  States  at  two  localities,  but  under  what 
circumstances,  it  is  not  known :  one  of  them  is  in  Bedford  oo.  (Penn.) 
from  whence  a  crystal  weighing  two  or  three  ounces,  was  brought;  and 
the  other,  in  Randolph  co.  (N.  Carolina)  where  a  mass,  weighing  nearly 
two  pounds,  was  obtained. 

LEVYNE.    Macrotypous    Kouphone-Spar. 
Pabtsch. 

-    Primary  form.    Rhomboid.    P  on  P«79Q  20'. 

Cleavage,  iadistinct  parallel  to  P.  Fracture,  imperfectlj 
cdnchoidal.  » 

Lustre  vitreous.  Color  white.  Sti*eak  white.  Semi* 
transparent. 

Britde.     Hardness  ==4*0.     Sp.  gr.  s=2'l98. 

Compound  Varieties.    Composition  parallel  to  o. 

Fig.  278. 


Surface  o  uneven,  and  generally  curved. 

1.  In  the  glass  tube,  when  heated,  it  gives  off  a  considerable  quantity 
of  water,  and  becomes  opake.    Upon  charcoal,  it  intumeseet  elightly. 


PHT810GBAPHT. 

Levyne — ^Libetbenite. 


.  11 


With  salt  of  phoiphorus,  it  yields  a  traiispareDt  global^,'  which  contaiiu 
a  skeleton  of  silica,  and  becomes  opake  on  cooling. 

2.  AncUytia. 
By  BB&zxLiirs. 
4800 
^  2000 
8-35 
0-40 
0-41 
2-75 
000 
000 
19-30 

8.  It  occurs  at  Dalsnyhen  in  Faroe ;  in  Ireland,  and  in  the  island  of 
Skye,  with  Ueulandite,  in  the  yesicular  cavities  of  amygdiiloid. 


' 


SiUca 

Alumina 

Lime 

Magnesia 

Potash 

Soda 

Oxide  of  iron 

Oxide  of  manganese 

Water 


By  CoiTNXi.. 
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22-47 

9-72 
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LIBETHENITE.  Diprismatic  Copper-Baryte. 
Primary  form.  Right  rhombic  prism.  M  on  Ma=>l  10°. 
Secondary  form. 

Fig.  279. 
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Cleavage,  parallel  with  P  and  M 
Fracture  conchoidal,  uneven.  Surface  of  P  very  smooth 
and  even ;  M  striated  parallel  to  its  edges  of  combination 
with  P. 


the  former  distinct. 


IS  VBTSnWIUPHT. 

ijbeiheDite — ^Uinooits.  ^ 

LusM  rennCHM.     Color  oUve-green,    genenU^   dldc 
Stnak  olire-greea.     TransIuceDt  on  the  edges. 
Brittle.     Hardnesa  »4-0.     Sp.  gr.  =3*6 . . .  3*8. 

1.  Bofbre  the  blsw-plpe,  on  the  fintlnprewfaa^  !>••(,  It  Amm  into  k 

b'rawi^A  flobule,  irhieh,  by  fnrdiar  ulloa  of  the  beat,  extanda  on  tka 

rnulu*  oTflie  ebwcod.  Mid  tcqatrM  >  reddiih  gnj.meiillie  1bi(t*,  (nd 

fiwll7^rea,altba  eaniM,  ■muU  globule  of  mstillic  eofftr. 

1.  .Onalgtit. 

Bj  BBKTBim. 

Ostdo  of  c«iqier  ......        n-9 

.    Pboqibodc  add tM 

WatBr  T-4 

>.  It  occun  enfiged  in  otHIm  of  Quarti,  UMcitlad  with  Tallow 
Coppar  Prritca,  in  a  bod,  io  pTimilire  Todu,  ai  Libathen,  near  Neiuohl, 
Unii(ar7 ;  tin  at  Ouonii  laka  mine  In  Cornwall. 

LwnuTB.    (See  Temle.) 
LixBiLiTB.    (See  Peridot.) 

LIMONITE.    Prismatic  Iron-Ore.    Mohb. 

Primary  form.  Riebt  rhombic  prism.  H  od  M''^ 
130°  W. 

Secondary  Tone. 

Fig.  sso. 


Tfae  cr^Mals  are  compressed  parallel  with  ibe  sborter  di- 
agonal of  the  prism,  so  as  to  gire  an  undue  extension  to  the 
planes  a  o  of  the  above  figure. 


' 
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Limonite. 

13 
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c  on  6  or  i'  - 
6  on  a2  or  > 
6' on  £12':    5  " 
al  on  M 
a2  on  M 
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Cleavage,,  pretty  distinct  parallel  to  the  broad  faces  of 
tbe  crystals,  or  the  shorter  diagonal  of  the  prism.  Surface 
deeply  striated  lengthwise  of  the  prism. 

Lustre  adamantine.  Color,  various  shades  of  brown ;  of 
which  yellowish  brown,  hair-brown,  clove-brown  and  black- 
ish brown,  are  the  most  common.  Streak  yellowish  brown. 
Crystals  often  semi-transparent,  and  showing  a  blood  red 
tint.     Other  varieties  are  nearly  opake. 

Brittle.  No  action  on  the  magnet.  Hardness  s=5'0. .. 
5*5.     Sp.  gr.  =  3*922,  of  a  columnar,  cpmpound  variety. 

Confound  Varieties.  Globular,  reniform,  stalactitic 
and  fructicose  shapes  :  surface,  of  various  descriptions, 
smooth,  granulated,  reniform,  drusy ;  composition  colum- 
nar, individuals  very  delicate,  often  impalpable.  In  the 
latter  case,  fracture  becomes  even,  flat  conchoidal,  or  un- 
even. The  composition  is  often  repeated ;  granular  and 
carved  lamellar  masses  are  formed  of  columnar  composi- 
tions, the  faces  of  composition  being  either  smooth,  or  cov- 
ered with  reniform  asperities.  Massive :  composition  co- 
lumnar or  impalpable.  Sometimes  the  particles  are  so 
slightly  coherent,  that  the  mass  appears  earthy  and  dull. 
Pseudomorphoses  of  Calcareous  Spar. 

1.  The  |>reMDt  is  one  of  those  species  in  mineralogy,  which,  oo  ac- 
count of  the  ▼ariedes  in  regard  to  composition,  and  the  intermixture  of 
other  species,  has  been  treated  of  under  a  great  diversity  of  namef,  as 

VOL.  n.'  2 
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Limoirite. 


constituting  eub-fpecies,  notwithstanding^  the  dote  connexion  of 
i^rieties  thus  dbtinguished,  ))y  immediate  inter-transitions.    In  Uie  fini 
place,  some  of  what  are  generally  regarded  as  pseudomorphoses,  or  mip- 
posititious  crystals,  must  be  excluded,  because  they  are  not  re'al  peeado- 
morphoses,  consisting  of  compound  varieties  of  this  species,  hut  are  da- 
composed  varieties  of  three  others,  viz.  Iron  Pyrites,  White  Iron  Pyrites 
and  Spathic  Iron,  to  which  they  must  be  severally  referred.     The 
FibroUM   Limonite,  or  Brown  Hematite,   contains   the  real   crystals, 
and  the  compound  varieties  in  stalactitic,  reniform,  and  other  imitative 
shapes ;  also'  those  massive  varieties  in  which  the  composition  may  still 
be  ascertained.    A  crystallized  variety.  In  thin  laminse,  has  been  called 
Hubinglimmer  or  Gothite.     Compact  Brown  Iron-Ore  comprehends 
those  imitative  shapes  and  massive  varieties,  in  which  the  composition  is 
no  longer  observable,  bat  which  are  still  firmly  connected ;  while  OeArsy 
Brown  Iron-Ore  is  applied  ta  those  which  have  an  earthy  texture,  and 
are  friable.    As  impure  varieties  of  this  species,  or  those  in  which  other 
species  are  mechanically  blended,  we  roust  consider  some  of  the  day 
Iron-Ores,  such  as  the  Granular^  the  Common^  the  Pitifarm,  and  the 
jRmiform  clay  iron-ore.    The  granular  variety  is  composed  of  compact 
roundish  or  globular  masses ;  the  reniform  ore,  of  alternating  coats  of 
different  color  and  donsistency,  disposed  in  a  reniform  surface.    In  the 
pisiform  variety,  we  meet  with  a  similar  composition,  only  in  small  glob- 
ules, parallel  to  the  surface  of  which  the  laminc  are  disposed.    The  com- 
pact pisiform  clay  iron-ore,  however,  does  not  belong  to  the  present  spe- 
cies, but  it  is  a  decomposed  White  Iron  Pyrites,  as  is  proved  not  only  by 
the  crystalline  forms  which  it  presents,  and  which  are  described  in 
books,  but  likewise  from  the  nucleus  of  uudecoro posed  pyrites,  which 
lirger  specimens  of  it  often  contain.    To  this  species  also  appear  to  be- 
long several  scaly  and  nearly  impalpable  varieties  of  Iron-Ore,  as  the 
Lepidokrokite,  Pyrrhosideriie,  and  Sideroschisolite ;  though  it  is  probable 
that  some  of  them  contain  scales  of  Specular  Iron  also. 

2.  Before  th6  blow-pipe.  It  becomes  black  and  magnetic.  It  melts 
with  borax,  into  a  green  or  yellow  glass,  and  is  soluble  in  heated  nitro- 
ffloriatic  add.     ■  3.  Anedytu. 

By  D'AuBuxssoir. 

*  A  fibrous  variety.  A  compact  variety. 

Peroxide  of  iron                    8200        .  8400 

Water                                    1400                •  1100 

Oxide  of  manganese               2-00  2*00 

SiKca                                        100        ..  .          2*00 
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Limonite. 


It  if  a  hydrate  of  peroxide  of  iron,  the  proportions  of  peroxide  of  i/on 
and  water,  being  as  85-80  to  14*70. 

4.  Limonite  occurs  in  beds  and  veins.  When  in  beds,  it  is  generafly 
accompanied  by  Spathic  Iron,  sometimes  also  by  Heavy  Spar,  Calcare- 
ous Spar,  Arragonite  and  Quartz.  These  beds  are  included  both  in  an- 
cient and  in  secondary  roclcs,  the  latter  of  which,  though  very  thick,  do 
not  extend  to  a  very  great  distance.  When  in  veins,  this  species  is  fre- 
quently attended  with  some  of  the  ores  of  manganese.  Acicular  crystals 
of  Limonite  are  met  with  in  geodes  of  Quartz.  Those  varieties  of  clay 
iron-stone  which  belong  to  the  present  species,  either  form  beds  by  them- 
selves in  secondary  rocks,  or  they  are  imbedded  in  strata  of  clay,  in  the 
shape  of  larger  or  smaller  globular  concretions,  some  of  them  belonging 
to  the  coal  formation,  others  to  various  kinds  of  sandstone. 

5.  Limonite  is  very  plentiful  in  some  countries.  It  occurs  in  beds  in 
gneiss,  along  with  granular  limestone,  at  Friesach,  at  HQttenberg,and  in 
the  valley  of  Lavant  in  Carinthia,  at  Turrach  and  Eisenerz  in  Stiria. 
Other  localities,  under  similar  circumstances,  in  Europe,  are,  Torotsko 
in  Tradsylvaoia ;  Dobschau,  Szirk;  &c.,  in  Hungary;  Schneeberg  in 
Saxony  \  Kamsdord  and  Saalfield,  in  Thuringia :  though  at  some  of  these 
places  it  is  said  to  occur  in  newer  rocks.  It  is  found  in  veins  in  various 
parts  of  Saxony,  Nassau,  the  Hartz,  &c.  Gothite  is  found  in  the  dis- 
tricts of  Siegen  and  Sayns ;  the  velvety  varieties  at  Przibram  in  Bohe- 
mia ;  several  crystallized  varieties  in  the  vicinity  of  Bristol,  England, 
and  in  the  lake  of  Onega  in  Russia.  Rich  varieties  of  the  clay  iron-ore 
occur  in  Bohemia,  in  Silesia,  at  Wehrau  in  Lusatia,  and  in  Westphalia. 
The  kidney  shaped  variety  is  met  with  near  Teplitz  in  Bohemia,  Tar- 
nowitz  in  Silesia,  in  Poland,  in  several  districts  of  Lower  Stiria,  dec.  The 
pisiform  clay  iron-ore  is  found  in  Swabiaf  Franconia,  Hessia,  and  in  the 
district  of  Ayrshire  in  Scotland. 

Limonite  is  one  of  the  most  widely  diffused  mineralogical  species  of 
the  United  States.  Powerful  beds  of  the  fibrous  brown  hematite,  ae* 
companied  by  the  ochery  iron-ore,  exist  at  Salsbury  and  Kent,  in  Con- 
necticut, contained  in  mica-slate.  In  the  neighboring  towns  of  Beekman 
and  Amenia,  (N.Y.)  similar  deposits  are  met  with.  Farther  north,  un- 
der the  same  circumstances,  at  Richmond  and  Lenox,  (Mass.)  the  like 
varieties  of  the  present  species  occur.  The  mica-slate,  which  embraces 
the  foregoing  varieties,  contains  iilso  beds  of  dolomite.  At  Hinsdale, 
the  fibrous  variety  occurs  as  a  cement  to  a  fragmentary  quartz  rock. 
The  nodular  variety  occurs  at  6111,  in  the  slate  of  the  coal  formation ;  it 
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Limonite — Liroconite. 

ii  aUo  abundant  on  Nantucket  and  Martha's  Vineyard.  Limonite  !•" 
abundant  at  Bennington,  Monkton,  Pittsford,  Putney  and  Ripton,  in  Ver- 
mont ;  at  all  of  which  places,  it  is  more  or  less  associated  with  ores  of 
manganese.  The  argillaceous  ▼arieties  are  common  In  Pennsylvania, 
near  Easton,  and  throughout  the  Lehigh  range,  in  Fayette  county  at 
Armstrong,  Upper  Dublin,  and  in  Waahington  county.  Nodular  argil- 
laceous iron,  in  hollow  balls  from  one  inch  to  one  fopt  in  diameter,  occur 
at  Bladensburg,  (Maryland.)  Argillaceous  iron-ore  exists  on  mount 
Alto,  in  the  Blue  Ridge,  at  Hugh's  mine,  in  Shenandoah  co.  ( Va.) ;  and 
In  Chatham  and  Nash  counties  in  North  Carolina.  Nodular  fragments, 
which  are  perfectly  compact  and  hard,  occur  disseminated  through 
grayel-hills,  near  Marietta,  in  Ohio. 

6.  Limonite  yields  a  considerable  portion  of  the  iron  annually  produced 
in  the  different  parts  of  the  globe.  The  pig-iron,  obtained  from  melting 
its  purer  varieties  with  charcoal,  in  particular,  may  be  easily  converted 
into  steel.  The  hard  and  compact  nodular  variety  is  much  esteemed  ae 
a  burnisher,  in  the  polishing  of  metallic  buttons. 

LiNCOLNITE. 

Primary  form.    Right  oblique  angled  prism.    M  on  M  =ss  120^ 

Secondary  form.    The  primary,  with  the  acute  lateral  edges 
truncated. 
Cleavage,  perfect  parallel  with  P. 
Lustre  pearly  on  P.    Color  white.    Transparent  to  translucent. 

1.  On  hot  coals,  it  whitens ;  and  before  the  blow-pipe,  melts  into  a 
spongy,  white  enamel. 

2.  It  is  found  in  the  amygdaloidal  cavities  of  trap  at  Deerfield,  (Mass.) 
and  upon  gneiss,  at  Bellow's  Falls,  (Vt.) 

3.  As  the  largest  crystals  of  this  substance  do  not  exceed  one  tenth  of 
an  inch  in  diameter,  and  as  the  angles  given  were  obtained  with  the 
common  goniometer,  it  will  be  necessary  that  their  correctness  be  con- 
firmed by  the  reflective  goniometer,  before  the  evidence  that  they  are 
distinct  from  Ueulandite,  can  be  considered  as  completely  satisfactory. 

LIROCONITE.     Lirokone   Malacbite-Haloide. 

Primary  form.  Octahedron,  with  a  rectangular  base. 
P  on  P  =  6(P  4(K.     M  on  M'  =  72^  22'. 
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Liroconite. 

Secondaiy  form, 

PonP     179022') 

MonP    133    30  }  Phillips.    <^^i/ ^ 

I  on/     178    10)  ^%^p- 

Cleavage,  parallel  with  the  primaiy  planes,  but  effected 

.with  much  difficulty.     Fracture  imperfectly  concboidal,  un- 
even. 

Lustre  vitreous,  ipclining  to  resinous.     Color  sky-blue 

•  •  •  verdigris-green.      Sureak  corresponding  to  the  color, 

very  pale.     Semi-transparent  •  • .  translucent. 

Nearly  sectile.      Hardness  =  2-0  • .  •  2*5.     Sp.  gr.  s 
2-926. 

Compound  l^arieiies.     Massive;    composition  granu- 
lar, sometimes  very  distinct,  but  altogether  rare. 

1.  Before  the  blow-pipe,  it  loses  color  and  transparency,  emits  fumes 

of  arsenic,  and  is  changed  into  a  friable  scoria,  containing  some  white, 

metallic  globules.    WiUi  borax,  it  yields  a  green  globule,  and  is  partly 

reduced.    In  nitric  acid,  it  is  soluble  widiout  efferrescence. 

2.  jinalyng. 

By  CHXifKyzz. 
Oxide  of  copper 49*00 

Arsenic  acid  14*00 

Water  Sft-OO 

8,  LenUcular  Copper-Ore  occurs  in  copper  veins,  along  with  Tarious 

other  ores  of  copper ;  also  with  Limonite,  Quarts  and  Iron  Pyrites. 

4.  It  has  been  Ibund  only  in  some  of  the  copper  mines,  near  Redmtfa 

in  Cornwall,  and  in  minute  crystals  at  Henrengrund  in  Huiigary. 

LiTHOMARGE. 

A  pure,  white,  adbeatve  clay,  from  the  decompositloD  of  one  or 
more  species.  That  from  Rochlits  in  Saxony,  eooMMp  according 
to  Klapboth,  of 

fiilica  46-26 

Alumina M-60 

Watar  1400 

Oiidaofiron Iif5 


18  PHTSIOGftAPHT.  ^ 

Magoeate. 

Ltdian  Stone.     (See  Quartz.) 
Macle.     (See  Andalusite,) 
Maclubite.     (See  Brucite,) 
MAGNESITE.     StaphyliDe    Lime-Haloide. 

Reniform,  tuberose,  massive.  CompositioD  columnar, 
individuals  very  delicate  and  diverging,  producing  a  silky 
lustre ;  also  impalpable.  Fracture  flat  conchoidal,  some- 
times fine  earthy. 

Dull.  Color  yellowish  grey,  cream-yellow,  yellowish 
and  greyish  white.  Streak  white  and  greyish  white.  Fee- 
bly translucent'on  the  edges  . . .  opake. 

Sp.  gr.  s=  2*808.  (No  allowance  being  made  for  its 
imbibition  of  water.) 

Adheres  pretty  strongly  to  the  tongue. 

I.  Several  varieties  of  the  present  species^re  distinguished  by  parti- 
cular denominations.    1.  Meerschaum  or  Sea-foam,  which  is  contamina- 
ted with  variable  proportions  of  silica :  it  is  opake,  and  possessed  of  ao 
earthy  fracture,  yields  easily  to  the  nail,  and  adheres  stron|;ly  to  the 
tongue ;  occasionally  it  is  very  porous,  so  as  to  swim  on  water.     Sp.  gr. 
S3S  1'2 . . .  1*6.    According  to  Bbrtuisr,  a  specimen  from  near  Madrid, 
consisted  of  magneaia  23*8,  silica  53-8,  water  20-0,  alumina  1*2. — 2.  Omt- 
poet  Carborutte  of  Magnesia,     Color  snow-white.     Sp.  gr.  ss  2*56. 
'  Olves  sparks  with  steel ,  but  does  not  scratch  Fluor.    It  dissolves  in  acids, 
at  ordmary  temperatures,  with  extreme  slowness,  even  when  finely 
powdered;  but  by  heat,  its  solution  is  quickened,  attended  with  the  ex- 
trication of  carbonic  acid  gas.    According  to  Dr.  Hkit&t,  H  consists  of 
magnesia  46,  carbonic  acid  61.-3.  Puhervient  Carbonate  of  Magne* 
mu.    It  Is  in  the  form  of  a  light,  white,  powder,  or  in  slightly  cohering 
masses,  resembling  chalk.    It  appears  to  have  resulted  from  the  decom- 
position of  Native  Magnesia.  It  consists,  according  to  W^chtmsistbr, 
who  analysed  a  specimen  from  Hoboken,  of  magnesia  42*41,  carboBle 
add  86*82,  water  18*58,  sUiea  and  oxide  of  iron  2*28. 

S.  Before  the  I4ftw-pipe,  it  is  infusible.    It  diMolvM  with  t  ilofr  tAr* 
TOicence  ia  the  nitric  and  dilate  inlphariCf  adds. 
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• 

10 

LiJIPADtDS, 

from 
Bfahrea. 

8.  jfnalj/fis. 

«k 

• 

from 
Steyermark. 

*»7 

from 
the  Harts. 

By                  nj 

BvcHOLB,     Btbomstbii, 

from               from 

Magnesia 

.     470     . 

.    480     . 

.    40-84     .     . 

46  59 

47-68 

Carb.  acid 

.     61-0     . 

.    49-0    . 

.    48-08     .     . 

5100 

50*75 

Water 

1-6.. 

.      80    . 

.     10*51     .     . 

100 

1-40 

^x.  mang. 

.      00    . 

00    . 

1-09     . 

025 

0*21 

Ox.  iron 

.      00     . 

00     . 

616    . 

000 

000 

Alumina 

00     . 

.      00    . 

000     . 

1-00 

000 

L              lime 

00     . 

00    . 

000    . 

0-16 

OOO 

SiUca 

00     . 

.      00     . 

0-30     . 

000 

000 

4.  It  occara  at  Gulsen  in  Upper  Stiria,  in  aerpentine ;  at  Hnibichiz, 
in  Moravia,  with  tlie  variety  Meerachaum ;  at  Baldifrero  and  Caatella- 
monte,  in  Italy ;  atValeccaa  in  Spain,  and  at  Baumgarten  in  Silesia.  The 
compact  variety,  analyzed  by  Dr.  Hxitrt,  was  from  the  East  Indies. 
The  Meerschaum  occurs  in  the  Isles  of  Samoa  and  Negropont,  in  the 
Archipelago ;  at  Kiltschilc  in  Natolia,  where  it  is  soft  when  first  taken 
from  the  locality,  but  hardens  on  exposure  to  the  air.  The  pulverulent 
variety  is  found  in  India.  In  the  U.  S.  it  occurs  at  Hoboken,  (N  J.)  dis- 
seminated through  mamillary  Dolomite,  filling  up  narrow  seams  and 
cavities  among  the  concretions,  in  opake,  closely  aggregated,  white 
fibres.  At  the  same  place,  also,  in  the  pulverulent  state,  occupying 
seams  sometimes  half  an  inch  wide,  and  also  in  crusts  coating  capillary 
crystals  of  Arragonite,  and  masses  ef  Native  Magnesia.  The  mine- 
ral analyzed  by  Wachtmezsteb,  from  Hoboken,  probably  contained  a 
large  quantity  of  hygrometric  moisture.  At  Bolton,  (Mass.)  it  is  found  in 
seams,  traversing  white  limestone,  in  delicate,  scarcely  perceptibly 
fibrous,  masses. 

5.  Magnesite  is  employed  in  porcelain  manufactories.  The  raeers- 
ehaum  is  made  into  pipes,  and  in  Turkey  is  used  for  the  same  purposes 
arFuller's  earth. 

6.  The  ersrstals  of  Magnesite,  quoted  by  some  writers,  appear  to  be* 
long  to  tfie  species  Rhomb  Spar.  So  far  as  Its  properties  are  known,  Ita 
place' in  the  natural  arrangement  would  be  either  within  the  genua 
Lime  Haloide,  where  it  is  here  placed,  or  it  would  form  a  new  genuf » 
MZt»  preceding  or  IbUowing  this  genua. 
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MagDetip  Iron. 


MAGNETIC  IRON.    Octahedral  Iron-Ore.  Mohs. 
Primary  form.    Regular  octahedron. 
Secondary  forms. 


1. 

Octahedron,  with  truncated  edgef. 

BwAden.    Haddam,  (Conn.) 
FVanconiR,  CN.  H.)    Notb  Seotia. 

8. 
Octahedron,  with  truncated  angles. 

Golaen,  SUria. 
6.     Fig.  282. 


ZlUorthal,  BaUburg. 


7.      Fig.  284. 


2. 
Dodecahedron. 

Trarenella,  Pi«dmoBt 
FTancoDia,  (N.  H.) 


4. 

Cube. 

Golten,  SUria. 


6.      Fjg.  281 


Zniertbal,  ISalsbuY. 


Zmtrtha^  flalsbwi. 


Irregular  forms  and  grains. 
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Magnetic  Iron. 


Cleavage,  parallel  with  the  primary  form  :  io  some  vari- 
eties perfect,  and  easily  obtained ;  in  others,  entirely  oblit- 
erated by  couchoidal  fracture*.  Fracture  concboidal,  un- 
even. Surface,  the  dodecahedrons  commonly  streaked 
parallel  to  their  edges  of  combination  with  the  octahedron, 
faces  of  the  octahedral  trigonal-icositetrahedron  (fig.  282.) 
smooth,  though  curved ;  the  surface  of  all  the  other  forms 
is  smooth. 

Lustre  metallic ;  in  some  varieties,  imperfectly.  Color 
iron-black.     Streak  black.     Opake. 

Brittle.  Hardness  ==6*6  . . .  6'6.  Sp.  gr.  =6*094,  oc- 
tahedrons imbedded  in  chlorite. 

Compound  Varieties.  Twin-crystals :  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a  face  of 
the  octahedron.  Massive  :  composition  granular,  of  vari- 
ous sizes  of  individuals,  and  different  degrees  of  cohesion. 
If  the  composition  be  almost  impalpable,  fracture  becomes 
flat  concboidal,  even  or  uneven. 

1.  Before  the  l)]ow-pipe,  it  if  infusible ;  but  assumes  a  brown  color, 
and  loses  its  attractive  inflaence  over  the  magnetic  needle,  after  having 
been  exposed  to  a  great  heat.  It  is  soluble  in  heated  muriatic  acid,  but 
not  in  nitric  acid.  It  may  be  obtained  crystallized  by  fusing  it ;  and  crys* 
tals  are  likewise  often  produced  in  the  process  of  roasting  the  ore  which 
contiins  this  mineral. 

2.  JinalyHi, 

By  HisiKGSR. 
*    Protoxide  of  iron     ..••..«        94*88 

Magnesia  -  0*16 

The  loM  is  oxygen,  as  the  mineral  contains  both  protoxide  itnd  perox- 
ide of  iron,  according  to  Bxrzklius,  in  the  proportionof  80  98  to  69*02, 
(the  whole  content  of  oxygen  being  28*215,)  or,  according  to  Kobblz., 
protoxide  24*48  to  25-92,  and  peroxide  74-08  to  75*52. 

8.  Magnetic  Iron  occurs  in  beds  in  primitive  rocks,  more  conunooly 
in  gneisf>  occasionally  in  clay-slate,  hornbleiide-slate»  chlorite  slate. 
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Magoetlc  Iron — Magnetic  Iron-Pyrites. 

-    ._  I  

greenstone,  and  BometUnes  in  limestone.    Itis  attended  by  Hornblende, 
Epidote,  Pyroxene  and  Garnet. 

4.  -Immense  masses  of  1Mb  ore  exist  at  Arendal  in  Norway,  the  Taberg 
in  Smaiaod,  in  Sweden,  arid  Chili.  It  occurs  also  in  Saxony,  Bohemia 
and  the  Hartz.  It  is  met  with  in  Cornea,  in  Unst,  (one  of  the  Shet- 
land  Isles,)  in  Russia  and  Siberia.  It  is  also  extremely  abundant  in  the 
U.  States.  The  most  interesting  crystallized  varieties  are  found  atMun- 
roe,  (N.  Y.)  lining  the  sides  of  reins  in  the  massive  ore ;  at  Marlborough, 
(Vt)  imbedded  in  chlorite ;  and  at  Bridgewater,  (Yt.)  in  chlorite  slaCa; 
also  at  Franconia,  (N.H.)  imbedded  in  Cpidote  and  Quartz.  Immense 
beds  of  this  ore  exist  in  the  gneiss,  at  different  places  upon  the  western 
side  of  Lake  Champlain ;  also  in  the  Highlands  of  New  York,  and  in  the 
mountainous  districts  of  New  Jersey  and  Pennsylvania. 

5.  It  is  one  of  the  most  important  ores  of  iron,  in  furnishing  the  metal- 
lic iron  of  commerce. 

MAGNETIC  IRON-PYRITES.    Rhombohedral 
Bronze-Pyrites. 

Primary  form.    Regular  hexagonal  prism. 
Secondary  forxPt 

•     Fig.  286. 


^ 


JS-i] 


M 


MonM' 
M  on  d 
P  on  a 
P  on  c 


M 


120^  o(y 

150  00 
135  00 
102     13 


BOUKNON. 


Cleavage,  parallel  with  P  perfect ;  less  so  with  planes 
M.  Fracture  small,  and  imperfectly  conchoidaL  Surface 
rough,  particularly  M ;  sometimes  also  horizontally  streak* 
ed.     Subject  to  tarnish. 
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Magnetic  Iron-Pyriles. 


Lustre  metallic.  Color  intermediate  between  bronze- 
yellow  and  copper-red.     Streak  dark  greyish-black. 

Slight  action  on  the  magnet.  Brittle.  Hardne3S  =:3*5 
. .  .4.5.     Sp.  gr.  =4*631,  of  a  cleavable  variety. 

1.  Heated  in  an  open  tube,  it  yields  sulphureous  acid ;  upon  char- 
coal, in  the  exterior  flame  of  the  blow-pipe,  it  is  converted  into  a  red 
oxide  of  iron.  In  the  interior  flame,  it  melts  with  a  good  heat,  into  a 
l^lobule,  which  continues  to  glow,  a  few  moments  after  it  is  withdrawn 
from  the  fire.  After  cooling,  it  becomes  an  uneven,  black  mass.  When 
broken,  the  fracture  is  crystalline,  and  the  lustre  metallic,  with  a  yellow- 
ish color. 

2.  jifuUysU, 

By  Hatchett.      By  Ross.  By  Strometbr. 

Iron  -        -    CS-60        -        88-78        -        59^86        T        66*87 

Sulphur    -        >    8650        -        60*82        -        4016        -        48*68 

The  first  of  these  analyses  represents  a  bi-sulphuret  of  iron ;  the  oth- 
ers are  mixtures  of  the  two  sulphurets.  It  is  often  formed  artificially  in 
slags. 

8.  It  occurs  in  beds  along  with  other  minerals  containing  iron,  with 
Blende,  Copper- Pyrites,  and  sometimes  with  lolite.  It  forms  an  acci- 
dental ingredient  of  several  rocks,  arid  crystallizes  in  their  fissures.  Its 
presence  has  also  been  ascertained  in  several  meteoric  stones. 

4.  Small  crystals  occur  at  Andreasberg  in  the  Hartz.  The  compound 
varieties  occur  more  plentifully.  There  are  cleavable  ones  at  Boden- 
mais  in  Bavaria.  Other  varieties  abound  in  Saxony,  Silesia,  the  Hartz, 
and  Stiria ;  also  at  Cornwall  in  England.  The  cleavable  variety  is  ibund 
at  Munroe,  (Conn.)  imbedded  in  Quartz,  and  attended  by  numerous 
ores;  also  in  the  next  town,  Trumbull,  in  a  vein  of  Topaz  and  Fluor. 
The  undeavable  variety  occurs  in  Vermont,  at  StafiEbrd  and  Shrewsbu- 
ry ;  and  at  several  places  in  Massachusetts ;  In  which  localities  It  is  at- 
tended by  Iron  Pyrites. 

6.  It  is  employed,  along  with  Iron  Pyrites,  in  the  manu&cture  of  cop- 
peras and  sulphuric  acid. 

Malachite.    (See  Blue  MahehUe  and  Oreen  Mata- 
ehite.) 

Malacoute.    (See  Pyroxene*) 
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Mangaoblende — Manganese  Spar. 


MANGANBLENDE.     Hex^hedral  Sclerone- 
Blende. 

Primary  form.     Cube. 

Secondary  form.     Regular  octahedron. 

Cleavage,  parallel  with  the  primary  form,  perfect;  traces 
of  cleavage,  parallel  with  its  edges.  Fracture  uneven,  im- 
perfectly conchoidal.     Surface  rough. 

Lustre  imperfectly  metallic.  Color  iron-black.  Streak 
dark*green.     Opake. 

Rather  sectile.  Hardness  :=  3-5  • . .  4*0.  Sp.  gr.  = 
4014. 

Compound  Varieties.  Massive :  composition  granular, 
of  various  sizes  of  individuals ;  faces  of  composition  irreg- 
ularly streaked,  or  rough. 

1.  Before  the  blow -pipe,  it  is  melted  with  difficulty,  and  only  on  its 

thinneit  edges.    It  emits  sulphuretted  hydrogen,  if  reduced  to  powder, 

and  when  thrown  into  nitric,  muriatic,  or  dilute  sulphuric,  add,  it  is  dis- 

•olved. 

2.  Analysts, 

ByKLAPROTH.  By  Vauqusliit. 

Protoxide  of  manganese  82-00        -  •      '  -        85*00 

Sulphur  -        -     .    -         1100        -  -        -         1600 

Carbonic  acid    ...  500        -  -        -  000 

It  is  generally,  however,  considered  as  a  sulphuret  of  manganese. 

8.  It  is  a  rare  mineral.  It  occurs  chiefly  in  veins  along  with  Black 
Tellurium,  at  Nagyag  in  Transylvania,  and  in  Cornwall. 

4.  Del  Rio  mentions  a  variety  of  Manganblende,  found  at  Oaxaca  in 
Mexico,  in  which  |he  cleavages  are  rhombohedral,  and  whose  sp.  gr.as 
8*8.^  According  to  his  analysis,  it  contains  41*7  sulphur,  and  58*8  manga- 
nese. 

MANGANESE  SPAR.    Tetarto-prism-atic  Par- 
achro'se-Bary  te. 

Primary  form.     Douhly  oUique  prism. 


PHTSIOGRAPHT. 

Manganese  Spar. 
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Secondary  form.  Similar  lo  the  form,  6g.  189  of  I*eld- 
spar ;  but  having  the  faces  at  the  extremities  of  the  prism 
curved)  and  somewhat,  indistinct. 

CleaVage,  parallel  with  P,  highly  perfect ;  with  M  and 
T  less  easily  obtained.  Fracture  conchoidal  • .  •  uneven. 
Most  of  the  faces  are  smooth,  though  they  possess  a  lustre 
much  inferior  to  that  of  the  cleavage  planes. 
.  Lustre  vitreous.  Color  pale  flesh-red.  Streak  white. 
Transparent  to  translucent.  Grows  brown  and  opake  froxn 
exposure  to  the  weather. 

Brittle.  Hardness  =  5*5 .  • .  6*0.  Sp.  gr.  =s  3-4  . . . 
3-634. 

Compound  VarietU$.  Massive :  composition  granular, 
individuals  sometimes  large  and  lamellar,  also  fine  granu^* 
lart  rarely  columnar,  strongly  coherent*  Sp.  gr.  =  3*612, 
from  Longbanshytta  ;  3*634,  from  Siberia. 

1.  The  wppoMd  new  apeeie*,  FawUrite^  nrait  be  ladnded  wit)iin  the 
If  angeneee  Sptr,  as  the  mott  important  prepertief  of  theie  mioertls 
plaliily  show,  aithoug h  the  Maagaoeee  Spar  bad  oever  been  obtenred  in 
diatiiiet  crystal*,  previona  to  the  diacovery  of  the  Tariety,  Foif  lerite.  The 
aabfltancet  celled  JtUagiti^  Cniuout  Manganue,  PkotUitt,  and  ilAo- 
domiUt  ere  fine  granular*  or  Impalpable  Tarietles,  of  the  preeent  apeciee, 
eccMJenalty  mixed  vith  a  YiriaUe  quantity  of  Spathic  Ino.    Tbelreol- 
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ors,  are  in  general,  several  tints  of  green,  brown  and  red,  which  become 
darker  on  exposure  to  the  air. 

2.  Heated  before  die  blow-pipe,  it  becomes  darlc-brown,  and  melts  into 
a  reddish  brown  or  blackish  glass,  which  in  the  variety  from  N.  Jersey, 
is  magnetic.  With  borax,  it  dissolves  into  a  violet  colored  glass.  Re- 
duced to  powder,  and  treated  with  muriatic  acid,  it  is  partly 
the  insoluble  remainder  assuming  a  white  color. 
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4.  The  variety  Fowlerite  occura  at  Hamburgh,  (N.  J.)  at  the  Frank- 
lin furnace,  where  it  exists  in  the  form  of  a  bed  in  limestone,  along  with 
Magnetic  Iron,  Franklinite  and  Garnet  It  also  occurs  at  Sterling, 
(the  variety  which  has  been  called  Silicate  of  Manganese,)  in  a  bed  of 
Franklinite  with  Troostite,  Automatite  and  Red  Zinc-Ore ;  and  again  at 
Cumberland,  (R-I.)  where  it  is  associated  with  Yenite. 

The  old  variety,  called  Red  Manganese,  and  Manganese  Spar,  is  found 
at  Longbanshytta  in  Sweden,  in  beds  of  iron-ore ;  near  Elbingerode  in 
the  Uartz ;  in  the  district  of  Catherinenberg  In  Siberia ;  also  near  Cal- 
Ungton  in  Cornwall.  In  the. United  States,  it  has  been  found  abundantly 
at  Cummington,  (Mass.)  where  it  exists  in  large,  rolled  masses,  dissemi- 
nated through  the  soil.  The  varieties  called  Allagite,  Corneous  Manga- 
nese, Photizite  and  Rhodonite,  occur  near  Robelaod  in  the  Hartz. 

6.  It  is  cut  and  polished  by  the  lapidary,  and  employed  fof  inlaid  work.* 

6.  It  is  difficult  to  decide  whether  Manganese  Spar  is  with  greater 
propriety  placed  within  the  -genus  Parachrose-Baryte,  than  in  that  of 
Angite-Spar.  Its  specific  gravity,  color,  and  liability  to  grow  .darker, 
ficom  exposure  to  the  weather^  however,  rather  faror  Ui9  di9pOiitio&  her« 
made. 

Manganesian  Epidotc.     (See  Epidote,) 

MANGANITE.     Prismatoidal    Manganese- 
Ore.     MOHS. 

Primary  form.    Right  rhombic  prism.    M  on  M  s=  99^ 
Secondary  forms. 

Fig.  287. 
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Fig.  289. 
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Cleavage,  patallel  with  /  highly  perfect,  and  ea^ljr  ob- 
tained ;  with  M  also  perfoct,  but  lessfasil^  obtained ;  traces 
of  r.  Fracture  uneven,  surface  of  the  vertical  planes  streak- 
ed parallel  to  their  common  edges  of  intersection.  In  gen* 
eral,  the  faces  are  smooth,  and  possess  pretty  high  degrees 
of  lustre. 

Lustre  imperfectly  metallic.  Color  dark,  brownish  black, 
inclining  to  iron-black.  Streak,  reddish  brown.  Opake 
in  larger  masses ;  when  broken,  or  cleaved  in  the  directioo 
of  If  and  exposed  to  the  light  of  the  sun,  minute  splinters 
are  often  observed,  which,  by  transmitted  light,  appear  of  a 
bright,  brown  color. 

Brittle.     Hardness  =4-0 .. .  4-25.*     Sp.  gr.  ;=  4-328. 


*  In  the  description  given  ftbove,  the  etrealc  of  the  crystals  is  staled  to 
be  reddish  brown.  It  is  very  often  the  case,  however,  that  erysCak 
are  met  with,  and  still  more  frequently  compound  varieties,  consist* 
ing  of  columnar  individuals,  which  actually  afibrd  a  black  streak.  Tfae 
hardness  of  these  varieties  is  much  inferior  to  that  of  the  crystals  whidi 


r, 
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Compound  Varieties.    Twin-crystals.    1.  Face  of  com- 
position parallel  to  2,  axis  of  revolution  perpendicular  to  it. 

Fig.  2M. 


ATNt'c^L     M 


J 


A  repetition  of  this  law  produces  thick  prisms,  terminated 
perpendicularly  upon  their  axis  by  a  rough  face,  which  con- 
sists of  the  apices  of  numerous  individuals,  or  rather  of  nu- 
merous particles  of  two  individuals,  alternating  with  each 
other.  2.  Axis  of  revolution  perpendicular,  face  of  com- 
position parallel  to  a  plane  of  the  pyramid* 

Fig.  2»1. 


pratent  a  brown  streak,  being  generally  between  2*6  and  8*0 ;  and  aome* 
tUnee  In  fibrooa  varietlM,  it  la  to  inconaiderable  ae  to  aoil  the  fingera  and 
write  upon  paper.    On  thn  contrary,  thelrapedfie  gravity  if  Ugher,  and 

3* 
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Mangaoite — Margarite. 

Massive:  compositioo  granular,  or  coluisoar, — the  latter 
more  frequently. 

1.  It  is  infusible  before  tbe  blow-pipe,  and  colon  glan  of  borax,  violet- 
bloe.  It  ifl  insoluble  in  nitric  acicL  In  heated  sulphuric  acid,  U  dis- 
engages chlorine.  Also,  before  tbe  blow-pipe,  or  alone,  in  a  atrongheat, 
it  gives  out  oxygen. 

2.  Jlnaly8i$. 
By  Turner. 

Protoxide  of  ftianganese 80-92 

Oxygen  .------  898 

Water  1010 

S.  Manganite  occurs  in  abundance,  and  great  beauty,  at  Ihlefeld  in 
the  Hartz,  and  at  Oehrenstock  near  Ilmenau  in  Thuringia. 

M^RCELLiNE.     (See  Black  Manganese.) 
Marekanite.     (See  PitchstoneJ) 
MARGARITE.     Rhombohedrai- Pearl-Mica. 

MoHS. 

Primary  form.     Rhomboid,  of  unknown  dimensions. 

Secondary  form.     Hexagonal  plates. 

Cleavage,  parallel  with  tbe  bases  of  the  hexagonal  plates, 
highly  perfect ;  also  traces  parallel  with  the  sides  of  such 
plates.  Fracture  not  observable.  Surface  of  bases  trian- 
gularly streaked,  of  sides  horizontally  streaked,  though 
faintly. 

Lustre,  common  pearly  upon  the  bases  of  the  hexagonal 
tables,  both  in  faces  of  crystallization  and.  of  cleavage ;  vit* 


oftoR  approaches  to  4*7.  It  is  important  to  observe,  that  the  exterior 
strata  of  large  crystals  sometimes  afibrd  a  blade  streak,  and  abow  low 
degrees  of  hardness,  while  the  interior  parts  still  ofier  the  charaetera  in- 
dicated in  the  preceding  description.  It  would  seem,  therefore,  that  th* 
dlflbreiM^  in  several  of  these  properties,  is  owing  to  a  change  or  decon- 
poaitftoii  U  the  aabatanpe  itaelf,  which  doea  not  afiact  the  regular  lerai. 
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Margarite — ^Mascagnine. 

reous  upon  the  other  faces.  Color  pale  pearl-grey,  pasang 
into  reddish-white  and  yellowish-white.  Streak  white. 
Tranuslucent. 

Rather  brittle.  Hardness  =  3*5  . .  .4*5.  Sp.  gr.  « 
3-032. 

Compound  VarietieM,  Massive :  composition  granu- 
lar, individuals  of  various  sizes,  faces  of  composition  sel- 
dom observable,  rough,  sometimes  smooth. 

1.  Jinalysis, 

By  Dtr  Mbitijj. 
Silica  8700 

Alumina  •        - 40*50 

Oxide  of  iron 4*50 

Lime  .......  8-96 

Soda  1-24 

Water  -  1-00 

2.  Margasite  has  been  found  in  a  bed  in  primitive  rocks,  mixed  with, 
and  engaged  in,  the  variety  of  Talc  called  foliated  chlorite,  at  Sterzing 
in  the  Tyrol,  where  it  Is  accompanied  by  foliated  Fluor,  and  Crichtonite. 

Mabmatite. 

A  Blende  from  Marmato,  which  is  black,  and  possessed  of 
a  lamellar   structure ;   and    contains,   according  to    Bovssim- 

OAUI.T, 

Sulphuretofzinc        -        •        TT-6        •        •        76*8 
Proto-sulphuretofiron       •        22-6        -  28-2 

Marholite.     (See  Kerolite,) 
Mabtite. 

A  variety  of  Octahedral  Iron)  which  contains  no  protoxide  of 
iron. 

MASCAGNINE.    Volatile  Bitter-Salt. 

Stalactitic.    Massive:  pulverulent. 

Color  yellowish-grey,  white.     Semi-^transparentl 

Taste  bitter. 
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Mascagnioe — Melaconite. 

1.  It  b,  tpparentiy,  a  pore  talphate  of  annnooia ;  and  is  foimd  in  ef- 
BoreaceDcea,  upon  recent  lava,  at  Etna  and  Yeauvlaa ;  upon  decompoMd 
lavas  of  Puzzuolo,  in  the  coal  measures  of  Aubin  and  Aveyroo,  on  tha 
■uiface  of  sandy  plains  near  Turin,  and  dissolved  in  the  lakes  of  Tuaeany. 

Meerschaum.     (See  Magnesite.) 
Mbionite.     (See  Scapotite.) 

MELACONITE.    Cupreous   Lusine-Ore. 

Massive ;  composition  impalpable ;  earthy  and  pulreni- 
lent. 

1.  Fusible  before  the  blow-pipe  into  a  black  scoria,  and  yielding  glob- 
ules of  copper  in  the  reduction  flame-  It  is  soluble  in  nitric  acid,  with- 
out the  disengagement  of  gas.    According  to  Beudant,  it  conauts  of 

Oxygen 20-17 

Copper 79-8J> 

It  often  contains  the  bydratod  oxides  of  iron  and  manganese. 

2.  It  occurs  in  all  copper  mines,  and  is  probably  derived  from  the  de- 
composition of  Copper  Pyrites  and  Blue'  Malachite.  That  which  is  de- 
rived from  the  decomposition  of  the  latter  species,  is  nearly  pure. 

8.  The  most  remarkable  localities  are  Chessy  near  Lyona,  Rheio- 
breitbach  on  the  Rhine,  Lauterbach  and  Zellerfeld  in  the  Harts,  Kup- 
ferberg  in  Silesia,  Hungary,  Bannat  and  CornwalL 

Melanite.     (See  Garnet.) 
Melanochroite. 

In  rhombic  prisms,  having  two  faces  enlarged,  so  as  to  impart 
to  the  crystals  a  tabular  Aape. 

Lustre  resinous,  dull.    Translucent  on  the  edges,  to  opake. 

Color  hyaduth-red,  to  orange-red.  Powder  brick*red.  Sp.  gr. 
=  6'75. 

Compound  Vanettes,    Massive.    Composition  impalpable. 

1.  Before  the  blow-pipe,  it  melts  easily  into  a  brown  mass,  wUch,  on 
cooling,  avumes  a  crystalline  atructure. 

By  Hbrmavxt. 
Oxide  of  lead        ....        76*96 

Chromic  add       •        •        -        •        SS'64 
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Mellite. 

8.  It  if  found  at  Beresoftk  ia  the  Ural,  accompanied  by  Red  Lead- 
Ore,  Pyromorphlte,  Yauquelinlte  and  Galena. 

MSLILITS. 

Primary  form.    Right  square  prism. 

Secondary  form.    The  primary,  with  Its  lateral  edges  trunca- 
ted.   Fracture  imperfectly  conchoidal. 
Color  yellow,  inclining  to  red  or  green.    Opake. 
Hardness  3=3  6*6 . . .  6-0.    Sp.  gr.  =:  8*041. 

1.  Before  the  blow-pipe,  it  melts,  without  ebulliikm,  into  a  greenish 
glass.    Reduced  to  powder,  it  gelatinizes  with  nitric  acid. 

2.  jSnalyiia. 

By  Carpi. 
Silica  8800 

Lime                 ......  19*60 

Magnesia          ......  19*40 

'Alumina 0*90 

Oxide  of  iron 1210 

Oxide  of  titanium 400 

Oxide  of  manganese    .....  2*00 

8.  It  is  found  at  Capo  di  Bove,  and  TivoH  near  Rome,  accompanied 
by  Nephiline,  in  the  fissures  of  a  yolcanic  rock. 

4.  It  will  probably  prove,  if  its  hardness  and  specific  gravity  can  be 
relied  upon,  to  be  a  new  species. 

MELLITE.     Pyramidal  MelichroDe-Resin. 

MOHS. 

Primary  form.  Octahedron  with  a  square  base.  P  on 
P  «93o. 

Secondary  forms. 

1 .  Primary,  with  the  summits  truncated. 

2.  The  same,  with  the  truncation  of  the  angles  of  the 
base. 

9.  The  same  as  2,  with  the  truncation  of  the  upper  edges 
of  the  octahedron. 
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Mellke. 


Cleavage,  parallel  with  P  very  difficult.  Fracture  coo- 
choidal.  Surface  of  the  truncated  summits  rough  and 
curved ;  of  the  planes  on  the  pyramidal  edges  rough ;  the 
rest  of  the  planes  smooth  and  shining. 

Lustre  resinous,  inclining  to  vitreous.  Color  honey- 
yellow,  inclining  often  to  red  and  brown.  Streak  white. 
Transparent  •  • .  translucent. 

Sectile.     Hardness  =2-0 . . .2*5.     Sp.  gr.  =^1*597. 

Compound  Varieties.  Small  massive  nodules :  conapo- 
sition  granular. 

1.  It  loses  color  and  transparency,  when  exposed  to  the  flame  of  a 
candle,  and  is  soluble  in  nitric  acid. 

2.  Analysis. 

By  K1.APR0TH.  By  WoHi.n. 

Alifmina  -        -        16*00        «        .        .        41*4 

Melliticacid  -        -        4600        ...        14*5 

Water  -        -        88-00        ...        44-1 

S.  It  is  found  only  at  Artern  ilk  Thuriogia,  where  it  exists  in  a  bed  of 
brown  coal,  sometimes  attended  by  Sulphur. 

Menaccanite.     (See  Iserine.) 
Mengite. 

Primary  form.    Right  rhombic  prism.    M  on  M  a  1S6<>  20'. 

Secondary  form.  Primary,  with  the  terminal  edges  repUced 
by  nogle  planes,  inclining  to  the  lateral  planes  under  an^es  of 
140O  30'.  ♦ 

Cleavage,  parallel  with  the  secondary  planes  in  traces.    Frao* 
ture  conchoidal,  to  uneyen. 
Color  black.  .  « 

Hardness.    Scratches  glass.    Sp.  gr.  =  5*43. 
It  is  found  in  Siberia. 


McNiJLiTE.     (See  Opal.) 
Mbsole.     (See  Me$oiype.) 
Mbsoi^ite,     (See  Mesoiype.) 
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MESOTYPE.     Prismatic    Kouphone-Spar. 

MOHS. 

Primary  form.     Right  rhombic  prism.    M  on  M  =?  91^ 
2(y. 


Secondary  forms. 


Fig.  292. 
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Fig.  298. 
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Fig.  294. 
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Mesotype. 


Fig.  296. 


Faroe. 


Fig.  292.  Primary  form,  surmounted  by  dihedral  sum- 
mits, eon  e=  143°  36. — Fig.  293.  Primary,  terminated  by 
four-sided  pyramids,  e  on  e''=1430  35'.  e'  on  c  =  142° 
33'.  Phillips.— Fig.  294.  h  on  6"  =  146o  23'.  Phil- 
lips. e'2onc''2=l420  38'.  Phillips.— Fig. 295.  Men 
/=1350  35'.  e'  or  e*  on  /=109<^  18'.  Phil.  var.Natro- 
lite.-Fig.  296.  6"1  ona=162o  15'.  M  on^=162o  3(y, 
Phillips. 

Cleavage,  parallel  with  M  perfect.  Fracture  conchoi- 
dal,  uneven.  Surface  of  the  replaced  lateral  edges,  striated 
vertically ;  the  rest  of  the  faces  smooth. 

Lustre  vitreous.  Color  few  shades  of  white,  generally 
greyish  or  yellowish.  Streak  white.  Transparent  •  • . 
translucent. 

Brittle.     Hardness  ^  5K) . . .  5*5.     Sp.  gr.  =  2*249. 

Compound  Varietie$.  Implanted  globular  shapes :  sur- 
face drusy,  composition  columnar.  Massive :  compositioQ 
columnar,  consisting  of  delicate,  straight,  and  generally  di- 
vergent individuals,  radiating  from  a  centre;  sometimes  ag- 
gregated into  aogulo-granular  masses.  Spheroidal  shapes, 
formed  in  vesicular  cavities. 
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Mesotype. 


1.  Before  the  blow-pipe,  it  loses  its  traiisperency»  end  melts  Into  a 
glassy  globule :  the  radiated  yarieties  exfoliate*  and  the  compact  ones  in- 
tnmesce.  They  are  with  difficulty  soluble  in  borax.  Some  of  them  as- 
sume by  heat,  faint  degrees  of  opposite  kinds  of  electricity  on  their  oppo- 
site ends,  and  become  positively  electric  by  friction. 


2.  Analysis. 

BySMXTSso 

var. 

Bcoleslte, 

from 

Staffii. 

var.  var. 
MeBoIit4%                         Natrolite, 

from  from  from 
Iceland.    Hohcotweil.      Tyrol. 

Tar. 
Meaole. 

▼ar. 

MesoUte, 

from 

Faroe. 

SiUca        46*76 

.    47-46    -    47-21     -    4868 

42-60 

-    49-0 

Alumina  24-82 

-    26-35    -     25-60    -    24-82 

88*00 

-     270 

Soda           0-89 

-      4-87    .     16-12    -     16-69 

5-68 

-     170 

Lime        14-20 

-"10-04    -      0-00     -      000 

11-48 

.       0-0 

Water      18-64 

-    12-41    .      8-88    -      9-60 

12-70 

.      96 

Ox.  of  iron  000 

-      0-00    -       1-35     -      0-21 

000 

-      00 

8.  The  general  repositories  of  this  species  are  the  vesieular  caTities 
of  amygdaloidal  rocks.  It  occurs  associated  with  Analcime»  Chabaaie, 
and  Calcareous  Spar. 

4.  The  most  distioguished  localities  are  Iceland,  Scotland,  the  Faroe 
Islands,  the  Isle  of  Bourbon,  Auvergne  and  Tyrol.  It  also  occurs 
abundantly  in  the  basalt  of  the  Giant's  Causeway.  The  yariety  Na- 
trolite, and  which  is  of  a  yellowish  grey  color,  is  found  in  a  porphy- 
ritic  rock  near  Lake  Constance ;  also  at  Klingstone  hear  Hohentweil  in 
Swabia.  Mesotype,  with  the  exception  of  one  localitiy  in  Nova  Scotia,' 
Is  a  rare  mineral  In  North  America.  It  is  met  with,  however,  in  small 
quantities,  in  the  trap  of  New  England,  and  rarely  in  seams  between 
Hornblende  and  Gneiss.  The  most  interesting  specimens  in  the  first 
mentioned  rock,  occur  at  Cheshire,  (Conn.) ;  and  in  the  latter,  at  Wash- 
ingtou,  in  the  same  state. 

Metaxite. 

Massive :  composition  columnar.  In  extremely  tUn  individuals ; 
impalpable. 

Lustre  silky.  Color  greyish  white.  Translucent  on  the  edges, 
flhlnfng  in  the  streak. 

HardncM  (scale  of  BrnMrruAjnT)  as  8*0 . . .  4*0.  9p,  gr, « 
2-520. 

TOL.  II.  4 
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1.  It  is  fusible  before  the  blow^pipe,  yielding  mdsture ;  With  aoda,  it 
melts  into  a  white  globule ;  with  salt  of  phosphorus,  flocculi  of  siliea  ap- 
pear.   It  appears,  therefore,  to  be  some  earthy  silicate. 

MICA.     Rhombohedral  Talc-Mica.    Mobs. 

Primary  form.  Oblique  rhombic  prism.  MoilM'ss 
12(y^.     M  on  P=980  40^ 

Secondary  forms. 

Fig.  29r 

Fig.  296. 


Acworth,  (N.H.)  Greenfleld,  (N.  Y.) 

Fig.  397-  P  on  k-90^.     M  on  *=  120^.     P  on  M= 
98°  4(y.     P  on  M'=8lo  20'.— Fig.  298.  P  on  o  =  90^. 

Cleayage,  parallel  with  P  highly  perfect,  and  easily  ob-> 
taioed  ;  also  traces  of  cleavage  parallel  with  M  M'.  Frac- 
ture scarcely  observable,  uneven.  Surface,  k  and  M,  hor- 
izontally streaked ;  the  other  faces,  particularly^,  sn)ooth. 
.  .  Lustre  pearly,  often  inclining  to  metallic  upon  P:  the 
other  faces,  if  they  are  smooth  enough,  present  a  kind  of 
lustre  between  vitreous  and  adamantine.  Color  various 
shades  of  grey,  generally  passing  into  green,  brown,  and 
black;  also  with  white  and  red,  (particularly,  peach- 
blossom  red.)  Superficial  tinges  of  pinch-beck  brown. 
Streak  white,  grey.  Transparent,  imperfectly  .  •  •  traosla- 
cent  OQ  the  edges.  It  is  less  transparent  in  the  direction  of 
the  wis,  tbao  .pwpeDdieialar  ta  ii ;   and  generally  exhibits 


Mica. 


different  colors  when  viewed  in  these  directions ;  for  in- 
stance, oil-green  in  the  first,  and  liver-brown  in  the  second. 
Sectile.  Thin  lamins  are  elastic.  Hardnesa  ss2*0 .  • . 
2*5.  The  acute  edges  of  the  laminsB,  however,  will  some- 
times scratch  Fluor.  Sp.^r.ss2*949,  a  greenish  black  va- 
riety, in  large  individuals.     =2*832  of  Lepidolite. 

'  Compound  Varieties,  Twin-crystals ;  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  one  of 
the.  faces  of  M.  The  composition  is  often  repeated  paral- 
lel to  both  the  faces  of  M.  The  individuals  rarely  project 
beyond  the  face  of  composition.  When  they  do  not,  the 
composition  is  only  obvious  from  the  intersecting  stris  upon 
P,  and  from  the  cleavages  produced.  In  this  way  the  star- 
like crystals,  of  a  large  ^ze,  found  at  Acworth,  (N.  H.) 
are  produced.  The  same  composition  is  frequent  in  mas- 
sive varieties,  in  large  individuals,  particularly  in  the  large 
cleavage  forms  found  at  Munroe,  (N.Y.)  and  at  Mendham, 
in  New  Jersey,  whose  numerous  cleavages  are  easily 
explained  upon  this  supposition..  Globular  forms,  both 
imbedded  and  implanted :  surface  of  the  latter  rough ; 
composition  columnar,  sometimes  joining  in  a  second  curvecf 
lamellar  composition.  Massive :  composition  granular,  of 
various  sizes  of  individuals;  or  also  imperfectly  columnar, 
faces  of  composition  irregularly  streaked  and  rough. 

1.  In  the  present  ipedes  mutt  be  incladed  the  old  fpedes  Finite,  oH* 
ginelly  described  from  France.  It  ippetra  to  be  only  an  Impure,  crys* 
Uilteed  Mica,  contaminated  by  cfaleritle  Tale,  or  in  epme  caaea  pare 
Mica,  which  is  partially  deeompoaed.  The  annealed  fignrea  repreeent 
the  baaea  of  very  distinct  orystala,  (aome  of  which  are  at  least  an  inch  in 
dUneter,)  from  Lancaster,  (Mass.)  and  from  Haddam,  (Conn.)  ' 
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Mica. 


Fig.  290. 


Fig*  800. 


••««^ 


The  inclination  of  P  to  tlie  lateral  planes  ii  generally  90<^ ;  in  a  few 
cases,  it  is  96^,  or  a  little  above.  When  90^,  the  planes  M  do  not  ap- 
pear upon  these  crystals.  Color  dark  greenish  or  bluish  grey.  Clear- 
age  parallel  wiQi  P.  Fracture  uneven.  8p.  gr.as  2*898,  of  a  crystal 
lirom  lisncaster.    Emits  an  argillaceous  odor  when  moistened. 

2.  Before  tb^  blow'pipe,  several  varieties  first  lose  their  transpereoey, 
and  then  melt  into  a  scoria,  or  into  a  glass,  white  or  colored,  or  even 
black.  Others  are  infusible,  and  they  show  in  general  as  much  difler* 
•aee  in  this  respect,  as  in  tiieir  composition. 
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4.  Mic4  forma  oae  of  the  conatittteDts  of  viirioiu  rocks,  as  granite* 
mica-slate,  gneiss,  porphyry,  and  some  kinds  of  sandstone.  They  form, 
sometimes,  more  or  less  considerable  concretions  in  these  rocks,  and 
contain  imbedded  crystals  of  Topaz,  Tourmaline,  andjother  species.  Ae 
single  crystals,  they  often  appear  imbedded  in  granular  limestone,  in  ba- 
salt and  wacke,  and  as  implanted  crystals,  they  are  found  upon  the  spe- 
cimens ejected  from  Vesuvius.  Several  varieties  of  Mica  accompany 
ores  of  tin  and  tungsten,  in  metalliferous  beds. 

5.  liica,  in  extraordinarily  large  individuals,  is  found  in  Siberia ;  at 
Zinnwald,  in  Saxony,  it  occurs  in  crystals,  possessing  two  axes  of  double 
refraction.  It  is  also  found  in  the  Horlberg.  in  Bavaria,  in  imbedded 
globules  in  Moravia,  at  Mount  St.  Gothard  in  Switzerland,  at  Finbo  in 
Sweden,  Pargas  In  Finland,  at  Wisenthal  in  Saxony,  and  Joacliimsthal 
in  Bohemia,  imbedded  in  basalt  and  wacke.  At  Mount  Vesuvius,  crys- 
tals of  Mica,  with  one  axis,  often  of  considerable  size  and  transparency^ 
occur  in  the  drusy  cavities  of  the  ejected  specimens.  Lepiddite  occurs 
near  Rozena  in  Moravia,  and  at  Uto  in^weden.  Finite  is  found,  in  gran- 
ite, at  Schneeberg  in  Saxony,  in  Auvcrgne  and  Cornwall. 

The  localities  of  Mica  in  the  United  States,  are  numerous  and  Inter- 
esting. Distinct  crystals,  often  remarkable  for  their  ^e  and  perfection, 
occur  at  Ac  worth,  (N.  H.)  in  granite,  implanted  upon  Feldspar:  here 
also  occur  the  twin  crystals,  and  massive  variety,  in  large  individuals, 
aggregated  also  after  the  manner  of  the  twin  crystals.  Very  handsome 
crystals  are  found  at  Greenfield,  near  Saratoga,  in  the  granite  vein  that 
contains  Cbrysoberyl,  Tourmaline  and  Feldspar  crystals:  the  Mica  from 
this  place  is  of  a  rich  oil-green  color  when  viewed  across  the  axis,  and 
reddish-brown  perpendicniar  to  it.  Small  but  distinct  crystals  exist  in 
the  limestone  of  Orange  county,  (N.  Y.)  associated  with  Spinel  and  Bru- 
«He.  Rose-colored  crystals  are  found  in  the  tourmaline  granite  of  Go- 
Am  and  Chester6eld,  (Mass.)  and  in  general,  nearly  all  the  deposits  of 
Beryl  throughout  New  England  contain,  occasionally,  crystals  of  Mica. 
Highly  perfect  cleavage-crystals,  of  great  size  and  of  dark  greenish 
hiack  color,  are  contained  in  a  vein  about  one  foot  in  width,  near  the  iron 
mines  of  Munroe,  at  Greenwood,  (N.  Y.)  A  similar  variety,  but  partly 
deeompoaed,  b  found  in  tho  soil  at  Mendham,  (N.  J.)  Individuals  nearly 
a  foot  across,  occur  at  Paris  in  Maine :  these  are  of  a  rich  brown  color, 
and  often  penetreted  by  Tourmaline  crystals.  A  yellow,  somewhat  cop- 
per»oolored  variety,  massive  and  in  six-sided  tables  of  large  size,  is  fbund 
•t  Henderson*  Jefiemn  county,  (N.  Y.)    A  dark  brown  coMrtd  Mica, 
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in  platM  of  moderate  oze,  has  been  met  with  near  Moriah  upon  Lake 
Cbamplain :  alfo  blaclc  mica  in  tlie  aame  region  at  Wilisborougb,  and  a 
pinchbedc-brown  variety  in  Lower  Canada.  An  emerald-green  Yarie- 
ty,  in  minute  scales,  disseminated  through  quartz,  occurs  at  Brunswiclf, 
(Me.)  Lepidolite,  in  beautiful  varieties,  exists  at  Paris,  (Me.)  where 
it  is  often  penetrated,  as  at  Rozena  in  Moravia,  by  Rubellite :  in  small 
quantities,  also,  at  Middletown,  (Conn.)  under'  similar  circumstances. 
Finite  is  found  at  Lancaster,  (Mass.)  imbedded  in  Quartz,  associated  with 
Andalusite,  and  at  Haddam,  (Conn.)  with  Chrysoberyl,  Garnet,  Tour- 
maline, inc. 

Appsjetdiz  to  Mica. 

i.  Tautokline  Jister-Miea.    Bsexthaupt. 

Primary  form.    Acute  rhomboid.    Pon  P=se6<' 11''20''. 
Cleavage  perfect  parallel  with  planes,  tangent  to  the  angles  of 
the  base  j  with  the  primary  faces,  imperfect. 

Lustre  pearly.    Color  green,  to  greenish  white.    Having  but 
a  single  optical  axis.    Streax  greenish- white. 

Flexible  in  thin  laminse.   Hardness  (scale  of  Bsbithaupt)xs 
2'26...2  60.     Sp.gr.  =2-821...  2-886. 
1.  The  foliated  chlorite  from  ZUlerthal,  and  a  portion  of  the  old  species 
Mica,  belong  to  the  present  diriston. 

ii.  RubeUan  Jtit^r-Miea.    Bhbitbaupt. 

Primary  form.    Acute  rhomboid.    P  on  P  =  d6®  19'  60". 

Cleavage  as  above. 

Lustre  pearly.    Color  brownish  red  to  reddish  brown.    Optical 
axis  single.    Streak  the  same  as  color. 

Brittle.     Hardness    (scale  of  Brxitraupt)  =s  2-60  . . .  3*0. 
8p.  gr.  2-W7 . . .  2-717. 
1.  This  mineral  is  found  only  in  the  Mittelgebirge  in  Bohemia. 

iii.  S\iphone  Ji$ter-Miea,    Bbbitraupt. 

Primary  form.    Acute  rhomboid* 
Cleavage  as  above. 

Lustre  pearly.     Color  green.     Optleal  axis  single.     Streak 
greenish-grey,  pale. 

Flexible  in  thin  laminae.  HardneM  (scale  ef  B&xxtbavpt)^^ 
2-26 .. .  2-60. 
1.  The  Kuphone  Aster-Mica  oeenn  in  nrpentiiie,  at  Waldheiii» 
KohfchBappel  and  Kursdorf  In  Penig. 
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Iv.  TVaiyrtfAn  jf f f«r- JIffca.    Brsithaupt. 

Primary  form.    Acute  rhomboid. 

Cleavage  aa  above. 

Lustre  pearly.  Color  black  to  dark  brown.  Opdcal  azie  as 
above.    Streak  yellowiah' grey. 

Flexible  in  thin  lamina.  Hardness  (scale  of  Breithaupt)  as 
2-50  ...  3  0.    Sp.  gr.  =  2.T76. 

V.  Axotomoua  Aater-Mica,    Breithaupt. 

Primary  form.    Acute  rhomboid.    P  on  P=67<*,  about. 

Lustre  pearly.  Color  greenish  grey,  to  white.  Optical  azia 
single.    Streak  white. 

In  thin  laminae,  flexible.  Hardness  (scale  of  Breithavpt)  = 
2  60.     Sp.gr.  =  2-780. 
1.  This  is  the  variety  from  Munroe,  (N.  Y.) 

vi.  Dichromatie  Jlster^JtiPea*    Brbithaupt. 

Primary  form.  Acute  rhomboid.  Inclination  of  P  to  the  azissK 
15®  14'  to  15°  15'. 

Cleavage  as  above. 

Lustre  pearly.  Color  green.  Green  parallel  with  the  vertical 
axis,  hyacinth  red  at  right  angles  to  it. 

Flexible  in  thin  laminoe.   Hardness  (scale  of  Brbith aupt)  =■ 

2-76. 

1.  From  Zillerthal  and  from  Binden  in  Switzerland. 

vii.  Black  Mter-Miea,    Brkithaupt. 

Color  black.    Olive-green,  in  very  thin  laminae. 
'     Sp.gr.  ==2-607. 

viil.  Lqridelite  Moek'M^a.    BRaiTHAT7PT. 

Primary' form.    Oblfque  rhombic  pristn.    MonMaslld^'. 
Cleavage  parallel  with  M  perfect,  with  thr  shorter  diagonal 
only  in  traces. 

Lustre  pearly.  Color  pale  red,  to  light  grey.  Optieal  axis  doable. 
Streak  white. 

Flexible  In  UtAn  laailBiB.  Hwdneas  (scale  of  BRaiTBLATrPT)s: 
SO.    Sp.gr.s  2*827...  2*866. 
L  Todiisapecio8,beloBgtllitf?ftfietieiorMka,calMLepidolite,aad 
tomf  others. 


PHT8IOORAPHT.  46 

Mica — ^Microlite. 


iz.  Hemidtnnaiic  Moek'Miea.    BMXstrujLvrv* 

Primtry  form.    Obliqao  rhombic  prism.    M  on  M  ^  II80. 

Cleavage,  parallel  with  M,  perfect ;  with  the  shorter  diagonal, 
in  traces. 

Lustre  metallic  pearly.  Color  grey  and  brown.  Optical  fsls 
double.    Streak  greyish  white. 

Flexible  in  thin  laminae.  Hardness  (scale  of  Brextbavpt) 
»  20.     Sp.  gr.  :=  2-956 . . .  2988. 

1.  The  present  species  is  cited  from  Zinnwald,  Bohemia. 

z.  Sidero$e  Roek'Miea,    BREXTHAum'. 

Primary  form.    Oblique  rhombic  prism. 

Cleavage,  perfect  parallel  with  M. 

Lustre  pearly.  Color  dark  green  to  black.  Optical  axis  double. 
Streak  green  to  greenish  grey. 

Slightly  flexible  in  thin  lamins.  Hardness  (scale  of  Bnxx- 
tkaupt)  =  3-25 . . .  8-50.    Sp.  gr.  as  8-146 . . .  8*190. 

I.  Locality,  Altenberg,  Saxony, 

X.  JRhomhohttbrat  Ckrysophant-Miw.    BaKiTHAxrPT. 

Primary  form.    Acute  rhomboid. 

Cleavage,  the  same  as  In  Tanlokline  Aster-Mica. 

Lustre  metallic  pearly.  Color  yellowish  brown  to  pinch*beck 
brown.    Optical  axis  single.    Streak  yelfowish  grey,  almost  pale. 

Sdrcely  flexible  in  thin  Iamin«.  Hardness  (scale  of  Besi* 
traupt)  3s  6*0  . . .  6*60.    Sp.  gr.  mt  8*071. 

1.  This  mineral  is  said  by  Bbxxthaupt,  to  have  been  sent  to  Europe 
from  th6  United  States,  under  the  name  of  Clintonite,  and  to  be  found  at 
Warwick,  (N.Y.)  Its  locality  is  more  probably  Amity;  and  it  appeara 
to  be  the  variety  of  Bronzlte,  described  page  89,  vol.  i.  of  this  work. 

MICROLITE.    Octahedral  Tungstic-Baryte. 
Primary  form.    Regular  octahedron* 


Secondary  fonki. 


Clflavage,  parallel  with  the  primary  facet,  hnperreci. 
Fracture  concfaoidal,  passing  to  uneven.  Surface  of  tke 
primary  faces,  generally  dull ;  those  of  h  also. 

Lustre  resinous.  Color  smw-jrellow,  to  dark  reddrsfa- 
browD.  Transparent  to  translucent  on  the  edges.  Streak 
white,  except  when  the  color  of  the  minerat  is  brown ; 
it  then  resembles  the  color. 

Bridle.   Hardness=5'0...6-5.   Sp.gr.=4'75...6-00. 

I.  Akioe  babre  (he  btan-plpe,  II  rentliunnil tared.  It  ii  (lowly  dl*- 
■okedlnlhe  glauof  boniz,  to  whiekUoonnanlcatM*  jeUsw  color,  flut 
from  paler  on  coollag,  'but  ramiiiii  traavarent  unlen  aul^ected  to  Ba- 
miBf.  whan  it  bee«mea  nabnloua,  and  piaMola  <ri  cooling,  a  pale  yelloir 
anamel.  It  i<  not  readily  aotad  upon  b;  carbonate  of  foda.  loMluble 
in  nitric  acid.    It*  etilef  Incredknt  to  probably  tha  oxide  qfierim*. 

S.  It  to  found  at  CbaatorfieM,  (Mau.)  In  tlie  *«In  of  Albite,  which 
contilni  the  green  and  red  TourmiliDo.  The  lar^el  cryitali  yet  Men, 
weigh  but  0-4  of  ■  graia.  Tbey  are  digsemlnited  through  (he  Alblle, 
particularly  near  lb  juDcUoa  with  the  sinoky  Quartz. 

MiEHiTE.     (See  Dolomite.) 
MiEROKUN.     (See  Feldspar.) 

MlHETENE. 

Priiniry  form.     Begultr  hexagonal  prIam. 
Secoodary  form.     Tartainal  eJgei  replaced  by  single  plane*. 
Cleiviga,  parallel  with  tha  primary  face),  Imperfect ;  acarcaly 
vtolble  ptrallal  to  tbe  baaei  of  the  priim. 


Miniot0fi6« 


«t 


Fracture  iinperfeelly  ooocboidtl,  mievitn. 

Surface  horizontally  streaked  and  iroeren ;  the  pritma  are  often 
harrel-ihaped,  or  contrteted  at  the  enda. 

Luatre  resinous.  Color  pale  yellow,  paasing  to  brown.  Semi- 
trftAsparent . . .  translucent.  ^ 

Brittle.    Hardness ss 8-5 . • . 4*0 ;    Sp,  gr. » 6Q . . . 6*4.    (7*9 

KOBELL.) 

Compound  VarietieB.  Globular,  renlform,  botryoidal,  fruti- 
cose  shapes :  massive,  composition  columnar,  or  granular. 

1.  Alone,  on  charcoal,  before  the  blow-pipe,  it  melts  with  some  diffi- 
culty, and  is  reduced,  at  once  to  a  number  of  globules  of  lead,  attended 
with  the  copious  disengagement  of  smoke,  and  the  odor  of  arsenic.  Whei| 
a  small  crystal  is  held  by  the  forceps  in  the  exterior  flame  of  (he  blow- 
pipe, the  part  withiu  the  flame  melts,  and  on  being  allowed  to  cool,  crys- 
tallizes like  the  phosphate  of  lead  under  similar  circumstances. 


2.  Anaiywts, 

By  WoHLKR,    By  Gbbgor, 

By  BiJIDHElM, 

fr.  Johaiigcorgenstadt     fr.  CornwalL 

fr.  Nextschink,  Siberia 

Oxide  of  lead        -    75-69    -    -    69-76 

.         .         . 

8500 

Phosphoric- acid    -      l*8a    -    -      0-00 

Oxide  of  iron 

1400 

Arsenic  acid         -    21*20    -    •    26-40 

*                   a                   • 

25-00 

Muriatieadd       -      1-99    •    -      1-66 

Silica 

700 

Alumina  n 

2-00 

Silver       - 

1-16 

Water      - 

1000 

The  specimen  analyzed  from  Siberia  was  probably  impure,  from  the 
presence  of  hydrate  of  iron. 

8.  This  mineral  occurs  In  veins  in  various  roclcs,  accompanied  by 
Galena,  Copper  Pyriries,  Fluor,  Quartz,  &c.  Capillary  varieties  are 
found  at  St.  Prix  in  the  department  of  the  Saone  in  France.  lb  Eng- 
land, it  occurs  crystallized  in  a  copper  vein  in  granite,  in  Hiael  Unity, 
Cornwall ;  aUo  In  the  parish  of  Endellion,  and  io  the  lead  mines  of  Dev- 
onshire. The  locality  of  Johangeorgenetadt,  aflbrds  handsome  eryetak 
ofayeHow  color;  that  of  Nertaebhiek  In  Siberia,  famishes  renUbrm 
Classes,  of  a  brownish  red  color. 

4.  At  yet,  there  does  not  appetr  to  be  foAdent  ground  for  diitio- 
gnisblDg  the  Mimeteno  from  Pyromofphtto. 
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MiDiiMD — ^Mispickel. 
Mineral  Htdro-Cabbon. 

In  icicular  crystals. 

Lustra  nacreoos.    Color  whlte»  or  yellowish  white.    Sp.  gr.  s= 

o-es. 

1.  It  melts  at  112«  F.,  and  distils  at  IMo,  condensiog  analtered.  It 
dissolres  slowly  in  alcdhoi,  but  more  rapidly  in  ether  and  oil  of 'toifien- 
tine. 

2.  Jtndlyiii, 

Carbon 78 

Hydrogen      ...        •        -        -        24 

S.  It  is  found  between  layers  of  lignite,  near  Urnach,  canton  of  St 
Gall,  Switzerland. 

MINIUM.    Molybdic  Luslne-Ore. 

Massive :  compositioQ  impalpablei  pulverulenU  Color 
aurora-red. 

Sp.  gr.  =  4*6. 

1.  In  the  reducing  flame  of  the  blow-pipe,  globules  of  oMtalllc  lead 
are  produced.  It  passes  to  the  state  of  the  brown  oxide,  through  the  ac- 
tion of  nitric  acid.    It  probably  consists  of  lead  89*62,  and  oxygen  10*38. 

2.  It  is  only  met  with  in  very  small  quantities  in  veins  of  Galena,  and 
also,  associated  with  Calamine. 

8.  Its  localities  are  Bleialf  in  Eifeld,  Badenweiler  in  Baden,  Brillon 
in  Westphalia,  Island  of  Anglesea,  Grassington-Moor,  and  Grass-hill 
chapel  in  Yorluhire. 

MISPICKEL.    Prismatic    Er  u  thleucone- 
Pyrites. 

Primary  form.  Right  rhombic  prism.  M  on  Ms:^!  1 P 
12'. 


MnrsiomjLMnr. 


Secobdaiy  forms. 


Fig.  804. 


M 


M' 


JMberft  auoBjr. 
Franconk,  (N.  H.) 


4* 


Fig.  806.  ' 


Fig.  a06. 


Fig.  SOT. 


Franconla. 


▼OL.  n. 


ns- 


F^.«iiL 


Fig.  304.  r  oo  r  =  145°  26^.  {diUiraedre.  H.)— Fig. 
305.  /  oo  {  =80°  8'.  (uniiaire,  H.)— Fig.  306.  z  an  z= 
1180  32'.  /oD2==160O4y.  (mifrtJMnre.  H.)— Fig.  308. 
a  oo  a— 121^  Sf2'.  U  oo  a~136^  20".— Fig.  309.  g  oo 
j^  s  118^  32".  j^  oo  /  ==  131^  48^.— Fg.  310.  ^  oo  a  = 
1490  16'. 

Cleavage,  parallel  with  M  and  M'  pret^  perfect ;  traces 
parallel  with  P.  Surface,  r  deeply  streaked  parallel  to  its 
own  edges ;  g  sometimes  rough,  or  striated  in  tfie  direc- 
tion of  its  edges  of  combination  with  {;  the  remaining  faces 
are  smooth. 

Lustre  metallic.  Color  silrer-white,  inclining  to  steel- 
grey.     Streak  dark  greyish-black. 

Brittle.  Hardness  =  6*5  . . .  6-0.  Sp.  gr.  =  6*127,  oC 
a  crystallized  variety. 

Compound  Varietiei.  Twin-crystals :  face  of  compo- 
sition parallel,  axis  of  revolution  perpendicular  to  a  face  of 
M;  the  composition  often  taking  place  parallelto  both  faces, 
or  being  repeated  in  parallel  layers.  Massive :  composi- 
tion columnar,  individuals  of  various  sizes,  generally  straight 
and  divergent,  or  irregular.  The  faces  of  composition  are 
irregularly  streaked.     Individuals  joined  in  a  granular  com* 
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Mispickel-^Mohsite. 

positioD  are  often  very  small,  or  even  impalpable  and  strong- 
Ijr  connected ;  the  fracture  is  uneven. 

1«  Before  the  blow- pipe,  upon  cliarcoal,  it  emits  copious  arsenictl 
fumes,  ind  melts  into  a  globule,  which  is  nearly  pure  sulphuret  of  iron. 
It  is  soluble  in  nitric  acid,  with  the  exception  of  a  whitish  residue. 

2.  jintUjfnM, 

By  Strom BYBB. 

Iron  - a604 

Arsenic 4288 

Sulphur     «..«•-  21*08 

Certain  Tarieties  contain  a  small  proportion  of  silver,  and  ha?e  hence 
been  called  Jlrgenti/erauM  Anenieal  Iron, 

8.  Mispickel  is  frequently  met  with  in  beds  and  veins.  It  is  accom- 
panied by  ores  of  silver,  lead  and  tin,  and  is  often  attended  by  Blende. 

4.  It  is  common  in  the  mining  districts  of  Saiony ;  in  beds  at  Breiten- 
bninn  and  Raschau  ;  in  veins  at  Freiberg  and  Munzig,  and  in  tin  veins 
•t  Altenberg,  Geyer  and  Ehrenfriedersdorf ;  also  In  Bohemia,  Andreas- 
berg  in  the  Hartz,  Tunaberg  in  Sweden,  and  Cornwall. 

The  most  interesting  deposit  of  thb  ore  In  the  U.  States,  is  at  Franco- 
nia,  N.H.,  where  it  occurs  in  gneiss, crystallized  in  the  above  forms.  It 
is  associated  with  Yellow  Copper  Pyrites.  A  bed  of  the  massive  variety 
exists  at  Worcester,  (Mass.)  A  similar  variety  is  found  at  Chatham, 
(Conn.)  along  with  Copper  Nickel;  and  at  Monroe,  (Conn.)  with 
Wdfra'm,  Magnetic  Iron  Pyrites  and  Native  Bismuth. 

MOHSITE.     Uncleavable   Iron-Ore. 

Primvy  form.     Rhomboid.     P  on  P  =73®  43'. 

Secondary  form.  Twin-crystals,  flattened  in  a  direction 
perpendicular  to  the  axis,  presenting  the  aspect  of  small 
flat  tables,  nearly  circular,  with  alternate  re-entering  and 
salient  angles  on  their  edges. 

Cleavage  not  observable. 

Lustre  metallic.     Color  iron-black.     Opake. 

Brittle.     Hardness,  scratches  glass. 

1,  It  is  believed  to  have  come  from  Dauphiny. 


PHTAIOOJftAFHT. 

MoIybdeDite. 


MoLTBOATB  OF  LcAD^    (See  TeUaw  Lead-Ore.) 

MoLTBDCNA-SiLTEB.    (See  Bomiie.) 

MOLTBDENITE.    Rhombohedral  Polypoione- 
Glance. 

Primary  form.     Regular  hexagonal  prism. 
SecoDdary  forms. 


Fig.  811. 


Fig.  812. 


Haddam,  (Conn.)  Shntrabury,  CMaM.) 

Fig.  311.  Prmary  form,  with  terroiDal  edges  replaced 
by  single  planes. — Fig.  312.  The  same,  with  the  edges 
between  a  truncated. 

Cleavage,  parallel  with  P  highly  perfect.  Fracture  not 
observabfe.  Surface,  P  smooth;  the  remaining  planes 
horizontally  streaked. 

Lustre  metallic.  Colof  pure  lead-grey.  Streak  un- 
changed. Thin  lamins  ar&  highly  flexible.  Very  sectile. 
Hardness  =1*0...  1*5.     Sp.  gr.  =4*591  • 

Compound  l^arieiies.  Massive;  composition  granu- 
lar, of  various  sizes  of  individuals. 

\,  It  doM  not  melt,  nor  !•  it  reduced  before  Ae  blow-pipe,  but  It 
emits  Bulpbureous  fumes,  which  tre  deposited  on  the  charcoal.  It  de- 
flagrates with  nitre,  and  is  soluble  with  eflerveseence  in  nitric  add, 

teaTing  a  grey  residue. 

2.  JhuUyaU, 

By  BtxcHOLs. 
Molybdena 60  00 

Sulphur  40*00 
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Molybdic  Qchre^Monazite. 

8.  It  is  geaerRlly  found  imbedded  in  granite  or  gneist.  It  is  not  un- 
frequently  met  witli  in  repoidtories  of  Tin-Ore,  and  is  accompanied  also 
by  Wolfram. 

4.  Among  the  oldest  known  localities  of  the  present  species,  are  Alton- 
berg  in  Saxony,  and  Schlaggenwald  and  Zinnwald  in  Bohemia.  In  these 
places  it  occurs  along  with  Tin-Ore ;  in  which  connexion  also,  it  is  found 
at  Cornwall.  Other  foreign  localities  are,  Norway,  Sweden  and  Scot- 
land. 

It  is  of  frequent  occurrence  in  the  United  States,  where  it  is  generally 
found  in  gneiss.  The  roost  interesting  localities  are,  Haddam  and  the 
adjoining  lowns  upon  the  Connecticut  River,  where  it  is  found  in  the 
quarries  of  gneiss,  in  crystals  and  large  plates ;  at  Saybrook  it  is  associa- 
ted with  Siilbite.  Other  localities  are,  Shutesbury,  (Mass.)  and  Bow- 
doin,  (Maine.)  A  very  powerful  vein  of  Molybdenite  has  lately  been 
found  at  Westmoreland,  (Vt.)  where  it  exists  in  granular  masses  of  con- 
siderable size,  often  free  from  the  intermixture  of  other  minerals.  Asso- 
ciated with  it  are  found  white  crystals  of  Apatite. 

MOLYBDIC  OCHRE.     Molybdic  Lusine-Ore. 

Massive :  composition  impalpable,  pulverulent. 
Color  yellow. 

1.  Fusible  before  the  blow- pipe,  attended  with  a  white  smoke.  Heat- 
ed on  charcoal,  It  is  partially  absorbed,  and  on  powdering  and  washing 
the  charcoal,  grains  of  the  reduced  metal  are  discoverable.  With  salt 
of  phosphorus,  it  aflordsa  green  glass.  It  probably  consists,  when  pure, 
of  oxygen  83-39,  and  molybdenum  66-61;  but  ordinarily,  it  contains  a 
portion  of  the  oxide  of  iron. 

2.  It  is  found  only  in  vefy  minute  quantities,  attending  the  Molyb- 
denite, at  nearly  all  its  localities. 

MONAZITE.     Tetarto-prismatic    Tungslic- 
Bary  te. 

Primary  form.  Doubly  oblique  prismi  giving  angles  of 
49°  and  99°. 

Lustre  vitreous.  Color,  hyacinth  or  brick-red.  Screak 
white.    Translucent  on  the  edges. 

6* 


Monazite— Mulierita. 

Streak  flesb-red. 

Hardness  =  5*00.     Sp.  gr.  =:4'924. 

1.  Heated  to  redneti  Id  ■  gltss  tabe,  it  tufleri  no  ehange.  In  the 
•troDgeat  heat  of  the  blonr-fipe,  it  only  meiti  upon  tlie  edges,  wliero  it 
toms  to  a  greeniab  yellow.  Treated  witli  soda  or  borax,  in  the  rednctkn 
flame,  it  dissolves  with  efl^rrescence  into  a  light,  yellowish,  opake 
Dissolved  in  the  salt  of  phosphorus,  the  globule  is  yellow,  while 
but  on  cooling  becomes  yellowish  green,  and  opake.  From  theee  and 
other  experiments,  it  has  been  inferred  that  the  Monazite  Is  a  oompcmnd 
of  the  oxMe  of  uranium  with  some  one  or  more  of  the  earths. 
8.  It  is  found  in  the  mountains  about  Itmensjon  in  Siberia. 

MONOPHANE. 

Primary  form.    Right  rhombic  prism.    M  on  M  =  184^  46^. 

Secondary  form,  the  primary  having  the  obtuse  angles  replaced 
by  singles  planes,    t  on  t  (fig.  171)  =  111^  56'. 

Cleavage  perfect,  parallel  with  the  shorter  diagonal. 
*      Lustre  pearly  on  the  cleavage  planes,  vitreous  On  the  otfaera. 
Color  white. 

Hardness  (scale  of  Bhszthaitpt)  ss  6*50  . . .  7*60.    Sp.  gr.  s=s 
2168 ...  2177. 

1.  Its  locality  is  not  mentioned. 

MONTICELLITC. 

Primary  form.    Right  rhombic  prism.    M  on  M  =  182^  S4'. 

Cleavage  not  observable. 

Lustre  vitreous.    Cotor  yellowish,  to  colorless.    Transparent. 

Hardness  =s  50  . . . 7*0. 

1.  It  becomes  gelatinous  in  muriatic  acid,  and  is  difficult  to  fuse  be- 
fore the  blow-pipe. 

2.  It  is  found  with  Mica  and  Pyroxene,  in  limestone,  among  the 
ejected  mattera  of  Vesuvius. 

MoRoxiTE.     (See  ApaiUe.) 

MULLERITE.     Auro-tellurium    Melacboe-^ 
Metal. 

Primary  form.    Right  rhombic  prism.     M  od  M=1050 


u 

MuBerh^'    Mwrktic  AoM. 
Secondary  form. 

Fig.  818. 

PonMor/  -  -  9(y>  OCy 

Mon/  -  -  142     30 

Mod  A  -  -  127     30 

a  on  f  -  -  161     30 

c  on  A  -  -  126     55 

c  on  a  -  -  123     30 

Imbedded  crystalline  laminae.  Traces  of  cleavage.  Frac- 
ture uneven. 

Lustre  metallic.  Color  silver-white,  merely  inclining  to 
brass-yellow.     Opake. 

Rather  brittle.     Soft.     Sp.  gr.=:  10*678.     Mulleb. 

1.  Before  the  blow-pipe,  it  melts  into  a  metallic  globule,  and  emiti  a 
pungent  odor.    It  if  soluble  in  nitric  acid. 

2.  Atuily$i$,    ^  • 

By  Klaproth. 
Tellurium 44'T6 

Gold  2676 

Lead  I960 

Silver  8-60 

Sulphur  0-60 

8.  It  has  been  found  only  at  Nagyag  in  Transylvania,  where  it  at- 
tends Graphic  Gold  and  Manganblende. 

MuBCHisoNiTE.     (Scc  Feldspar.) 

MuRiACiTE.     (See  Anhydrite.) 

Muriate  or  Ammonia.     (See  Sal-Ammoniac.) 

Muriate  or  Copper.     (See  Ataeamite.) 

Muriate  or  Mercury.     (See  Horn  Quicktilver.) 

Muriate  or  Siltsr.     (See  Horn  Silver.) 

Muriate  or  Soda.     (See  Common  Salt.) 

MURIATIC  ACID.    Muriatic-Acid  Gas.     Mobs. 

Gaseous.  Transparent,  when  unmixed  with  atmospheric- 
air. 


M 
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Muriatic  Acid— Myargyrite. 


Sp.  gr.  s=  1-278.  Berz.     1*284.  Mohs. 
Odor  puDgeot     Taste  stroDgly  acid. 

1.  Muriatic-acid  gas  consbts  of 

Muriatic  acid       ....        76*81 

Water  ....        24*69.  Bkrzbliui:  (and 

Mttriatlc-acid  is  compoaed  oT  chlorine  and  bydro^ren,  united  in  equal 
voluinea.)  It  produces  white  fumes  jn  the  atmosphere,  powerfully  red- 
dens vegetable  blues,  extinguishes  combustion,  and  is  fatal  to  life.  At 
the  temperature  of  40^  Fahr.,  water  absorbs  about  480  times  its  bulk  of 
this  gas.  Under  a  pressure  of  60  atmospheres,  Fasa-oat  converted  it 
into  a  colorless  fluid. 

2.  It  is  found  in  the  crevices  and  craters  of  active  volcanoes,  as  thoee 
of  Etna,  Vesuviuf  and  Hawaii.  It  is  also  said  to  be  produced  by  stag- 
nant waters  in  saU-mines. 

8.  When  obtained  artificially  from  the  decomposi^on  of  common  aalt, 
it  is  employed  as  a  disinfecting  agent,  and  to  form  the  muriate  of  tin. 
DissoWed  in  water,  it  forms  the  common  muriatic  acid  of  commerce, 
which,  mingled  with  nitric  acid,  constitutes  the  aqua  re^,  by  which 
gold  and  platinum  are  dissolved. 

Murio-Carbonate  of  Lead.     (See  Corneous  hetut.) 

.MussiTE.     (See  Pyroxene.) 

MYARGYRITE.     Heml-prisinatic  Melacone- 
Blende. 

♦^Primary  form.     Oblique  rhombic  prism.     M  on  M'  = 
86^4^     PonM=101o6^ 
Secondary  form. 

Fig.  814. 


M 


IC 


J 
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Mjrsrgyrite. 


The  crystals  contain  many  secondary  faces,  and  have  on 
the  whole  much  the  appearance  of  crystals  of  Copperas. 

Cleavage,  parallel  with  M,  imperfect.  Fracture  imper* 
fectly  conchoidal.  Surface,  M  deeply  streaked  parallel  to 
the  longer  diagonal,  P  horizontally. 

Lustre  intermediate  between  metallic  and  mefallic  ada- 
mantine. Color  iron-black.  Streak  dark  cherry-red. 
Opake,  except  in  thin  splinters,  where  it  transmits  a  deep, 
blood-red  color. 

Very  sectile.  Hardness  =  2*0  . . .  2*5.  Sp.  gr.  =: 
5-234. 

1.  Before  the  blow-pipe,  It  givef  resulti  nearly  agreeing  wICb  theae 

of  Red  Silver-Ore. 

9.  AnalytiM. 

•  By  Rots.  * 

Salphor              .....  21*99 

Andmony            .....  '89-11 

Silver                   96*40 

Copper                 1*06. 

Iron                     0-62 

8.  This  eitremely  rare  mineral  has  hitherto  been  found  only  in  a  fow 
•angle  crystals,  at  Braunsdorf,  near  Freiberg  in  Saxony. 

Mtsorikb. 

Massive  :  composition  impalpable.  Practvre  imall  conchoidal. 
Color  brownish-black,  sometimes  with  a  tinge  of  green  and  red. 
Tender.    Sp.  gr.  =  2-620. 

1.  It  is  soluble  in  the  acids,  unless  when  it  contains  foreign  matters ; 
in  which  case  the  soiutioo  deposits  a  reddish  precipitate. 

2.  dffia/ysis. 
By  TaoMsoir. 

Carbonic  add              ....  i6-70 

Dentoxide  of  copper   ....  60*75 

Peroxide  of  Iron          ....  ^.go 

SlUca                          ....  210 
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Native  Amalgam. 


8.  It  is  foand  in  the  penintoU  of  HindotUD,  Detr  the  eaetttm  iniBtisr 
ef  Mjnore.    It  forms  beds  in  the  older  rockt. 

4.  It  hts  been  observed  that  the  Malachites,  on  being  eubjactod  Is 
•akiiiaClon,  aflbrd  a  substinee  analogous  to  the  Mysorkie. 

Nacritb.  (See  Tak.) 
Naphtha.  (See  Bitumen,) 
Naphthaline. 

Crystallized  in  irregular,  undetermined  octahedra. 
Cleavage,  in  more  than  one  direction.    Fracture  conchoidal. 
Lustre  adamantine  to  resinouy.    Color  white, *green  or  yellow. 
Transparent. 

Brittle.    Rather  heavier  than  water. 

1.  Fuses  St  low  temperatures,  and  crystallizes  on  cooling.  It  readily 
bums  with  a  bright  flame  and  much  smoke. 

2.  It  is  found  in  the  fissures  and  fractures  of  bituminous  wood,  which 
it  sometimes  traverses,  and  into  which  it  seems  to  have  been  introduced 
by  sublimation.  Tlie  layer  of  lignite  belongs  to  a  very  recent  fi>rma- 
tioD,  containing  fossil  vegetables,  analogous  to  those  now  existing. 

8.  It  is  found  in  the  coal  formation  of  Uznach. 

Napolite.     (See  Sodaliie.) 

NATIVE  AMALGAM.    Argento- Mercury  Me- 
lacone    Metal. 

Primary  form.     Rhombic  dodecahedron. 

Secondary  forma. 

1.    Fig.  315.  2.    Fig.Slg. 
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Natire  Amalgam. 
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8. 
Regnlar  oet»h«droii. 


Trspezohedron. 


a.    Fif.817. 


6.    Fig.  818. 


• 

^^^ 

1360  00' 

PfliLLipa. 

154     00 

" 

150     00 

, 

160     40 

161       2 

169       5 

P  on  a 
Pod* 
Pont 
Pon* 
a  on  6 
•  on  A 

Cleavage,  very  indistinct  traces  parallel  to  the  dodecabe- 
droo.  Fracture  conchoidal,  uneven.  Surface  smooth  and 
shining. 

Lustre  metallic.    Color  silver-white.    Streak  unchanged. 

Brittle ;  it  emits  a  grating  noise  when  cut  with  a  knife. 
Hardness  =^3*0 . . .  3*5.     Sp.  gr.  ^13-755. 

Compound  Varietiet.  IVIassive:  individuals  scarcelj 
discernible,  fracture  conchoidal,  uneven. 

1.  Two  kinds  of  Native  Amalgam  have  been  distinguiahed,  tn  refer- 
ence to  the  iolid  or  fluid  aCate  in  which  it  ia  foui)^.  Tlie  fluid  varietiea 
moat  he  ooosidered  as  aolutiona  of  the  solid  ones  in  fluid  mercury. 


60  pariio«nA«iV« 

Native  Amaigam-^Natife  Antimony. 

'•    •         - 

|.  Befera  the  Mow-pipe,  the  mercury  b  drives  off,  and  e  globiilo  «f 
pore  dlTor  ie  obtained. 

8.  JinalyiiB. 
_By  K£apbotb.  By  Cordixm. 

Silver  .-        -        84*8         -        -        27-50 

Merenry      -     .  662  -        72>aa 

4.  It  if  found  accompanied  by  other  orea  of  diver  and  mereiity,  and 
by  Iron  Pyritea,  at  Motchellaodaberg  in  the  Palatinate,  and  at  Roeeiiau 
in  Hungary.  It  ia  said  alao  to  have  been  met  with  in  France,  Spain  and 
Sweden. 

NATIVE    ANTIMONT.     Antimony    Melaconc 
Metal. 
Primary  form.     Rhomboid.     P  on  P  =117^  16^ 
Secondary  form. 

Fig.  819. 


Cleavage,  parallel  with  o  highly  perfect,  aod  possessing 
a  strong  lustre;  parallel  with  P  distinct,  and  easily  ob- 
taiaedf  but  showing  a  less  degree  of  lustre  ;  parallel  with  «, 
obtained  with  difficulty,  and  interrupted ;  faint  traces  par- 
allel with  u.  The  surface  of  6  is  triangularly  streaked,  of 
P  in  a  horizontal  direction,  and  parallel  with  its  edges. 
Fracture  not  observable. 

Lustre  metallic.     Color  tin-white.     Streak  unchanged. 

Rather  brittle.     Hardness  =--  30  . . .  3*5.     Sp.   gr.  = 
6'646,  the  Swedish  variety. 


FHTSIOGRAFHV.  ^t 

Native  AnciiiioDy— Native  Arsenic. 

dnnpound  Furieiiet.  Reoiform;  surface  renifori^  or 
uneveo  ;  composition  of  flat  grains  collected  into  curved  or 
lamellar.  Massive ;  composition  granular,  of  various  aizes 
of  individuals,  easily  separated ;  fac%s  of  compositioQ  stCH 
ated  agreeably  to  the  faces  of  cleavage. 

1.  Before  tb«  blow-pipe,  it  melts  quickly  into  a  globule,  and  coDtln- 
uea  to  burn  when  heated  to  redness,  even  if  the  blaat  b  suspended.  It 
emita  copious  white  fumes,  which  are  deposited  round  the  globule  :  fiuvt 
yellowish-white  octahedrons,  probably  of  antimonious  acid,  are  formed, 
and  then  snow-white  prismatic  crystals  of  oxide  of  antimony,  with  which 
at  last,  the  whole  globule  is  covered.  Some  of  the  varieUes  leave  a 
globule  of  silver  when  the 'contents  of  antimony  have  been  entirely  vol- 
atilized.   It  crystallizes  readily  from  fusion. 

2.  JSruUysis. 

By  Klaproth. 

Antimony 9800 

SUver 100 

Iron              0-25 

8.  Native  Antimony  is  found  In  veins  traversing  ancient  rocks,  and  is 
principally  aeoempanled  by  other  species  that  contain  antimony.  The 
jfnfimeny  Oehre,  which  occurs  with  it,  seems  to  be  the  product  of  its 
decomposition. 

4.  The  present  species  was  first  discovered  at  Suhlberg,  near  Sahla 
in  Sweden,  and  afterwards  at  Atlf*mont  in  Dauphioy,  where  It  occurs  in- 
curred lamellar  compound  varieties,  which  o>nsist  of  granular  ones,  and 
at  Andreasberg  in  the  Hurtz.  It  is  likewise  found  In  primitive  moun- 
tains, attendetf  by  Grey  Antimony  and  Galena ;  at  San  Han  Huetamo, 
and*Cuencam6,  in  Mezic<^ 

NATIVE  ARSENIC.     Arsenic  Melacooe-Metal. 

Primary  form.     Rhomboid.     P  on  P= 114^  26'. 

Cleavage,  imperfect,  parallel  with  P. 

Lustre  metallic.  Color  tin-wbite,  a  litde  iucliDing  to 
lead-grey,  very  soon  uroiabed  dark-grey  on  bmg  exposed 
to  the  air.     Streak  unchanged,  rather  ahining. 

TOL*  n.  6 


OS  PRTSkOORA^HT. 

Native  ArseDic-^Native  Bismuth. 

•  Brittle.     Hardness  =  3*5.     Sp.  gr.  ^  5*766,   a  Sazoo 
variety. 

Compound  Varieties*  Reticulated,  reDiform  and  stahe- 
titic  shapes ;  composition  granular,  small  and  often  impal- 
pable ;  it  is  sometimes  columnar,  forming  a  second  cunred 
lanoellar  composition ;  the  individuals  being  generally  im- 
palpable, and  the  faces  of  the  second  composition  reniform 
or  uneven.  In  columnar  particles  of  composition,  a  cleav- 
age in  a  direction  perpendicular  to  the  axis  of  the  indi?idu- 
als,  is  observed. 

1.  Upon  ifroited  charcoal,  or  before  the  blow-pipe,  it  emits  astrooi 
garlic  flmell,  and  copious  white  fumes ;  and  at  last  disappears  altogether. 
It  ia  the  yolatilized  metal,  and  not  the  white  fumes  of  arseoioos  add, 
which  poaaesB  the  odor  of  garlic. 

2.  Analysis. 

By  JoHir. 

Arsenic  96*00  9700 

Antimony  3  00  2-00 

Oiide  of  iron  and  water         1*00  1-00 

8.  It  is  not  uncommon  in  several  of  the  mines  of  Annaberg,  Schoea- 
berg,  Marienberg  and  Freiberg  in  Saxony  ;  also  at  Joachimsthal  fo  Bo- 
hemia, at  Andreasberg  in,  the  Hartz,  in  the  Black  Forest,  in  Alsace  at 
AUemont  in  Dauphiny,  at  Kongsberg  in  Norway,  at  Kapnik  in  Transyl' 
vania,  and  in  beds  at  Orawitza  in  the  Bannat  of  Temeswar. 

4.  It  is  yariously  employed  in  metallurgical  processes ;  it  entei?  iol* 
iht  composition  of  certain  kinds  of  glass,  and  of  /nany  colors,  and  hat 
bMB  introduced  even  among  the  pharmaceutical  preparations.  It  isa  vi' 
•lent  poison. 

NATIVE  BISMUTH.    Bismuth  Melacone-Metal. 
Primary  form.     Regular  octahedron. 
Secondary  form.     Rhombic  dodecahedron. 
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Native  Bismuth— Native  Copper. 

Cleavage,  qctahedrali  perfect.  Fracture  not  observa- 
ble.    Surface  rough,  often  covered  with  Bismuth-Ochre. 

Lustre  metallic.  Color  silver-white,  much  incliued  to 
red,  subject  to  tarnish.     Streak  unchanged. 

Sectile,  almost  malleable.  Hardness^d'O . . .  2*5.  "Sp. 
gr.=9-737i 

Compound  Varxetttn.  Imbedded,  feathery  and  arbores- 
cent shapes.  Massive :  composition  granular,  individuals 
very  distinct,  though  small. 

1.  Wheo  heated  before  the  blow-pipe,  it  is  Yolatilized,  and  leaves  a 
yellow  coaling  upon  the  charroal.  It  la  aolable  in  nitric  acid,  bot  die 
•ohitioo  yields  a  white  precipitate.  If  farther  dilated.  It  cryslalliiae  in 
cubes  from  fusion. 

2.  It  commonly  occurs  in  veins  in  n^eiss  and  day-slate,  and  is  ac- 
companied by  ores  of  silver,  cobalt,  Un,  &c. 

8.  Its  chief  localities  are  several  of  the  Saxon  and  Bohemian  silver 
and  cobalt  mines  at  Schneeberg,  Annaberg,  Marienberg,  Johanngeorgen- 
«ladt,  Joachimathal,  &.c.  It  occurs  at  Fahlun  in  Sweden,  Modum  in 
Norway,  in  France  and  England. 

Its  only  known  locality  in  the  U.  States,  Is  Monroe,  (Conn.)  wher«  it 
occurs  in  a  bed  of  Quartz,  associated  with  Wolfram,  Tungsten,  Galena, 
Blende,  fcc.. 

NATIVE  COPPER.     Copper  Melacone-Metal. 
Primary  form.     Cube. 
Secondary  forms. 


1. 

S. 

Primary  form,  with  angles  truncated. 

Octahedron. 

Cornvmll. 

Comwall. 

S. 

4. 

Cube,  with  edges  trancatM. 

Dodecabedroo 

Siberia. 

Cornwall 
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PHIVlOamAFHT* 

Native  Copper. 


6.     Fig. «. 


5.   Fig.no. 


Bibeiliu 


Nataoe. 


Cleavage,  nooe.  Fracture  hackly.  Surface  generally 
not  very  smooth,  but  Dearly  of  the  same  quality  in  all  the 
forms,  excepting  the  dodecahedron,  which  is  sometiroes 
streaked  parallel  to  its  edges  of  combination  with  the  cube. 
It  is  subject  to  tarnish. 

Lustre  metallic.  Color  copper-red.  Streak  unchanged, 
shining. 

Ductile.     Hardness  =2*5 . . .  3*0.     Sp.  gr.=8'5844. 

Compound  Varieties.  Twin-crystals  very  frequent, 
composed  parallel  to  a  face  of  the  octahedron.  If  the 
form  of  the  individuals  is  the  icositetrahedron,  and  the  com- 
pound crystal  flattened  in  the  direction  of  the  axis  of  revo- 
lution, isosceles  six-sided  pyramids  are  formed,  which  at 
first  sight  appear  incapable  of  derivation  from  the  cube. 
Small  crystals  aggregated  in  rows ;  arborescent  and  fili- 
form shapes.  Massive:  composition  not  recognizable. 
Plates,  often  consisting  of  distinct  crystals.     Superficial. 

1.  Before  the  blow-pipe,  it  melti  pretty  eaii]y»  bat  oo  eooliof  ie  oor- 
ered  with  an  oxidised  coat  It  it  eaaily  soluble  in  nitKc  acid,  and  yieldt 
Qiider  the  laflaenee  oT  light  and  air,  a  bine  iolutien  in  ammonia.  It 
eiyatalliMt  from  fiiaion.  Dentiform  and  capillary  cryatale  are  oftna  pro- 
duced in  the  vedcular  cavitiea  of  copper  slags. 


paYsiMMurtiT.  M 

Native  Copper«'-*Nacive  Gold. 

9.  It  is  found  io  beds  and  Teios,  and  b  aswdated  with  Tariovs  other 
ores  of  copper,  and  aometines  with  ores  of  iron ;  also  loose  in  the  soil, 
and  in  water-worn  fragmeStar  « 

9.  Native  Copper  has  been  more  frequently  met  with,  than  any  of  the 
odier  metals  in  their  native  state.  It  occurs  in  beds  at  Herrengrund, 
Schmolnilz,  and  Gollrietz ;  also  at  Moldawa,  Saska  and  Orawitza,  in  the 
Bannat  of  Temeswar ;  probably  in  the  same  manneT  in  Siberia,  from 
whence  the  largest  and  most  distinct  crystals  of  the  general  shape  of  the 
cube  have  been  brought,  engaged  in  granular  limestone.  It  occurs 
likewise  in  beds,  in  bituminous  marl-slate,  at  Camsdorf  inThur!ngia,and 
in  the  county  of  ManB6eId,  and  in  Chessy  near  Lyons.  In  veins,  it  is 
met  with  in  considerable  quantities,  in  many  of  the  mines  near  Redruth 
in  Cornwall.  Native  Copper,  crystallized  in  beautiful  icoeitetrahedrons, 
occurs  in  amygdoloid,  accompanied  by  Chabasie,  in  Nelsoe,  one  of  the 
Faroe  islands.  Native  Copper  has  often  been  found  in  detached  masses, 
throughout  North  America,  particularly  in  Illinois,  Blichigan,  and  the 
North  Western  Territory.  About  thirty  miles  south  from  Lake  Supe- 
rior, on  the  west  bank  of  the  river  Oatatiawgaw,  exists  a  serpeftHne  reck, 
thickly  interspersed  with  this  species.*  It  has>  particularly  abounded 
throughout  the  greenstone  trap  and  red  sandstone  formation  of  Massa- 
chusetts, Connecticut  tind  New  Jersey;  having  been  found  at  Schuy- 
ler's mine,  (N.Jersey,)  at  Bristol,  near  New  Haven,  (Conn.)  and  at  Deer- 
field,  (Mass.) 

What  has  been  called  coppa^rf  cementation ,  is  the  metal  precipitated 
from  its  solution  in  sulphuric  acid  by  metallic  iron.  It  is  produced  at 
Herrengrund  and  Schmoloitz  in  Hungary,  and  in  Cornwall. 

4.  Copper,  in  its  uses,  is  too  well  known  to  require  an  enumeration  of 
them.  • 

NATIVE  GOLD.     Gold  Melacone-Metal. 

Primary  form.     Regular  octahedron. 
Secondary  forms. 

.1.  .2. 

Primary,  with  angles  truncated.  Cube. 

Hatto  Grouo,  Brasi!.  TnnsjrlvaBia^ 

*  The  cabinet  of  Yale  College  contains  e  piece  from  this  river,  whkh 
weighs  187  pounds.  A  single  mass,  believed  to  weigh  a  toii»  still  oeeu* 
pies  tho  bed  of  the  river. 

6* 


w 


PHTSIOORAPHT. 

Native  Gold. 


Cube,  With  edges  truncated. 


-i 


Siberia. 


4. 


Dodecehedron. 

Transylvania. 


5.    Fig.  822. 


6. 
Trepezobedron. 

Siebenburseil. 


7.    Fig.  828. 


Siebenburgen. 


Siberia. 


Cleavage,  none.  Fracture  hackly ;  the  cube  often  hol- 
low ;  the  octahedrons  either  rough  or  smooch,  in  combina- 
tions, generally  the  latter ;  the  icositetrahedrons  streaked 
parallel  to  the  edges  of  combination  with  the  cube  and  the 
octahedron.  These  difierences  in  most  cases  are  not  dis- 
tinctly marked. 

Lustre  metallic.  Color,  various  shades  of  gold-yellow. 
Streak  shining. 

Ductile.  Hardness  =  2-5  . . .  3*0.  Sp.  gr.  ss  14-857, 
a  rolled  mass  of  a  high  gold-yellow  color  ^  19-2527,  melted, 
Haut. 

Compound  Varieties,  Twin-crystals ;  face  of  compo- 
sition parallel,  axis  of  revolution  perpendicular,  to  a  face 
of  the  octahedron ;  pretty  frequent,  particularly*in  the  icos- 
itetrabedroQS,  as  represented  in 
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Native  Gold. 
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Fig.  824. 


If  this  variety  be  compressed  in  the  direcrioa  of  the  axis  of 
revolution, 

Fig.  826 


is  formed.  Filiform,  capillary,  reticulated,  and  arborescent 
shapes ;  also  leaves  and  membranes.  Sometimes  the  indi- 
viduals are  still  discernible.  Surface  drusy>  striated  or 
smooth.  Massive:  composition  not  observable,  fracture 
hackly.    Plates,  superBcial  coatings,  rolled  masses. 

1.  Native  Gold  nelti  pretty  M»lly,  md  is  soluble  only  in  clilorlne,  or 
nttro- muriatic  scid.  Gold  msy  be  obtained  cryMelllsed,  from  fueiott.  A 
eolation  of  muriate  of  gold  in  sulphuric  elber,  yields  cubic  crystele  on 
eveporetlon.  Brilliant  crystals  of  the  compound  form  of  the  cube*  octa* 
hedron  and  dodecabedreo,  have  been  accidentally  fimned  by  exposing 
ibr  set eral  yean  an  amalgam  of  gold  wrapt  up  in  cotton. 


r 


NMhre  GM. 


f r.  Siberia. 

fr.  Santa  Roaa. 

fr.  Trinidad. 

99  84 

640S 

82-40 

0-14 

86.07 

17-60 

0.00 

000 

0-00 

8.  AmdfHB, 
•  By  Lampaditts.    By  Rots.         ^MjBouBmmaAVL.T. 

A.  bnuM-jellow  colored  varietj. 
Gold  96-60 

Silver         200 
Iron  1*10 

8.  Native  Gold  is  eo  minutely  dissemlDated  in  aeverid  rocks»  that  its 
presence  can  be  discovered  only  after  pounding  and  wanhing.  It  ocean 
fipeqnenUy  in  beds,  in  small  jMdoles  imbedded  in  Quartz,  along  with 
Iron  Pyrites,  Grey  Antimony  and  Wolfram  :  rarely  also,  it  is  found  in 
crystals  in  these  situations :  in  veins  also,  with  the  same  minerals,  and 
with  Blende,  Calcareous  Spar,  Native  Silver,  &c.  Native  Gold  b  often 
found  in  liie  sand  of  rivers,  in  valleys  and  plains,  into  which  it  has  been 
carried  from  its  original  repositories,  in  the  shape  of  larger  or  amaller, 
generally,  flat  pebbles,  often  mixed  with  Quartz. 

The  most  extensive  deposits  of  Native  Gold  occur  in  alluvial  soil  in 
Brazil,  Mexico  and  Peru :  also  in  Transylvania,  a  considerable  quantity 
of  gold  is  obtained  .from  stream-works.    At  Wicklow  in  Ireland,  and  in 
Perthshire,  and  near  the  Lead  Hills  in  Scotland,  in  several  district!  of 
Germany,  gold  is  found  in  the  sand  of  rivers,  or  in  alluvial  deposits  from 
them.    The  mountain  of  Yorospatak  near  Alrudbanya  in  TransylvaniSf 
is  a  rtemaricable  instance  of  a  rock  impregnated  throughout  with  a  small 
portion  of  gold,  which  occurs  crystallized,  and  in  various  imitative  shapes, 
in  the  numerous  short  and  narrow  veins  which  traverse  it  in  all  direc- 
tions.   This  mountain  consists  of  a  kind  of  grey  wacke  and  porphyry.    Ib 
a  similar  rock  it  is  found  at  Salzburg,  and  many  other  places  along  the 
chain  of  the  Alps,  and  in  the  Schlangenberg  in  Siberia.    At  Oflenbtnya 
in  Lower  Hungary,  it  is  accompanied  by  Grey  Antimony ;  and  at  Za- 
lathna  and  Nagyag,  by  Native  Tellurium. 

Native  Gold,  unknown  within-  the  U,  States,  until  within  a  very  few 
years,  has  now  t>een  traced  from-  the  Chaudidre  river  in  Lower  Canada, 
to  the  southern  boundary  of  the  Ciieiokee  nation  in  Georgia;  and  it  ii 
known  to  exist  in  a  nearly  unbroken  line,  from  the  Rappahannock  in 
Ylrginia,  to  the  Coosa  in  Alabama.  The  most  important  mines  in  tbl« 
oxtenaive  range,  are  those  situated  in  the  Carolines  and  Georgia.  The 
Bines  of  North  Carolina  are  chiefly  wrought  In  the  three  ranges  of 
eowtke  between  Frederic  and  Charlotte,  which  lie  in  a  directfan  aba«t 
N.E.  and  8.W.,correapoadiiig«rltli  the  general  liae  of  the  coast.  The 
Mecklenburg  mineo  are  the  aaoot  Ytlnable,  and  are  for  the  most  pirt  . 


« 
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Native  Iridium — ^Natire  Iron. 

Ttla  depofito ;  tboie  of  Borka,  LIdcoId^  aad  Rutherford^  are  mosdy  1110- 
▼lal  mUee.  A  ringle  oiaM  of  Native  Gold  was  liMiDd  in  Cabarras  countj 
that  weighed  twenty- eight  pounds.*  Several  vein  mines  in  the  neigh- 
borhood of  Frederfckshorg,  (Va.)  have  afibrded  fine  speeimens  of  Native 
Gold,  traverrittg  white  Quarts. 

NATIVE  IRIDIUM.    Iridium   ScIeroDe-Metal. 

Primary  form.    Rhomboid. 

Secondary  form.  Six-sided  prism,  combioed  with  two 
isosceles  six-sided  pyramids. 

Cleavage,  perpeodicular  to  the  axis.     Grains. 
Lustre  metallic.    *Color  pale  steel-grey.     Opake. 
Brittle.     Harder  tbanPlatina.     Sp.  gr.  s=l9-5.    Wol- 

L4STON. 

1.  If  melted  with  nitre,  it  becomes  black ;  but  again  acquires  both  its 
color  and  lustre,  if  heated  with  charcoal.  It  is  not  dissolved  by  nitRH 
muriatic  acid.    It  is  an  alloy  of  iridium  and  osmium. 

t.  It  occurs  in  South  America,  accompanied  with  Native  Platlna. 

NATIVE  IRON.    Iron  Sclerone-Metal.' 

Primary  form.     Regular  octahedron. 

Cleavage,  visible,  parallel  with  the  primary  form,  the 
crystal  being  traversed  by  natural  joints,  separating  it  into 
lamins,  which  project  and  recede,  so  as  to  leave  oblique 
angled  cavities  of  greater  orMess  extent  on  all  the  faces. 
The  crystal  is  partially  oxidated  upon  the  outside^  and  be- 
tween the  laminae.     Fracture  hackly. 

Lustre  metallic.  Color  iron-grey.  Streak  shining* 
Strong  action  on  the  magnet. 


*  The  stream-mfaiee  of  the  U.  States,  have  yielded  about  ^,000,000. 
Three  deposit  mlnee  In  Georgia  have  aflbrded  fSOO.OOO. 
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70  FBTStOOftAPBY. 

Native  Iron. 


IroQ 

92-50 

Lead 

600 

Copper 

1-50 

Carbon 

000 

Phoepboric 

acid      000 

Ductile.  Hardnesses 4* 5.  Sp.gr.  =7-318,  a  partiaHy 
oxidated  fragment  of  the  crystal  from  Guilford  co.  (N.  C.) 

Compound  Variet%e$.  Massive :  composition  not  ob- 
ienrable,  excepting  where  it  is  traversed  by  Phimbago ;  in 
which  case  it  separates  into  irregular,  oblique  tetrahedrons. 
Sp.  gr.=s  6*72,  much  intermingled  with  PlumbagOi  from 
Canaan,  (Conn.)  * 

1.  Jinalyni. 

By  Klaproth.    By  Godow  dk  St.  Mbm in.    By  Shkpabd. 
fr.  Raraadorf.  fr.  Le  Bowicha.  fr.  CanaM- 

94-50  91  SO 

0  00  ...  000 

000  000 

4*00  mechanically  mixed  7*00 
1-20  000 

2.  It  is  not  perfectly  certoin  that  tbe  Native  Iron  of  Kamadorf,  in  Sax- 
ony, if  of  terrestrial  origin,  though  it  is  said  to  have  occurred  in  a  mas 
of  limonite,  associated  with  Spathic  Iron  and  H«avy  Spar.  Other  local' 
itiea  mentioned  in  Saxony,  are  Steinbach  and  Eibeslock ;  at  the  fbriaer  ft 
Is  attended  by  brown  Garnet,  and  at  the  latter,  it  is  in  a  vein.  A  stalactitic 
mass,  covered  by  fibrous  Limonite  and  Quartz,  was  met  with  in  a  vein 
traversing  the  mountain  of  gneiss  called  Oulle,  near  Grenoble  in  Francs. 
The  JVative  Steel,  from  La  Bowiche  in  France,  engaged  in  an  iron  dag, 
appears  to  be  of  a  secondary  tormation,  owing  to  the  combustion  of  a  coal 
seam. 

The  United  States  have  aflbrded  examples  of  Native  Iron,  of  the  most 
incoDteslibly  terrestrial  origin.  The  variety  from  Canaan,  (Conn.)  was 
found  attached  in  the  form  of  a  vein  or  plate,  two  inches  thick,  to  a  masi 
of  mica-slate  rock,  upon  a  primitive  mountain;  that  from  Guildibrd  co. 
(North  Carolina)  consists  of  a  single  octahedral  crystal,  weighing  aboaC 
•even  ounces,  which  is  reported  to  have  been  detached  from  a  maas  that 
weighed  twenty-eight  pounds,  and  which  was  wrought  into  nails,  by  a 
hlack-smith.* 


*  The  American  specimens  of  Native  Iron,  here  alluded  to,  are  in  Um 
cabhiet  of  Yale  College. 
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^Native  L«ad — ^Native  Magnesia. 

a.  Native  Iron,  alloyed  with  Nickel  and  other  roetab,  forms  large  me* 
teorie  masses,  and  enters  into  the  composition  of  meteoric  stones.  But  90 
these  bodies  are  regarded  as  extra-terrestrial  In  their  origin.  It  will  not 
be  proper  to  describe  them  in  the  present  work. 

NATIVE  LEAD.     Lead    Melacone-Metal. 

Massive.     Fracture  hackly. 

Lustre  metallic.     Color  pure  lead-grey.    Streak  shining. 
Malleable  and  ductile.     Hardness  =:  1 '5.     Sp.  gr.  ^ 
1 1*3523.     Disagreeable  odor  by  fription. 

1.  Before  the  blow- pipe,  it  melts  easily,  and  is  gradually  dissipated  in 
fumes,  leaving  a  yellow  powder  upon  the  charcoal. 

a.  The  localities  generally  quoted  of  this  species,  aflbrd  it  under  cir- 
cumstances, rendering  it  highly  probable  that  it  has  been  reduced  from 
Galena  by  heat.  Thus,  at  the  island  of  Madeira  it  is  imbedded  in  vesi- 
cular masses,  considered  as  slags  by  some,  and  a  volcanic  rock  by  others ; 
and  at  Alston  in  Cumberland,  associated  with  Galena  Quartz,  Minium, 
and  a  fused  mass  resembling  slag.  But  an  undoubted  deposit  of  Native 
Lead  exists  in  Michigan,  at  Anglaise  river,  where  it  occurs  in  extremely 
delicate  membranes,  between  the  cleavages  of  galena ;  existing,  how- 
ever, only  in  sufficient  quantity  to  increase  the  sp.  gr.  of  the  Galena  to 
7-88. 

NATIVE  MAGNESIA.  Rhombohedral  Gypsum- 
Mica. 

Primary  form.     Rhomboid. 

Secondary  form.     Low  six-sided  prisms,  rare. 

Massive  :  composition  lamellar,  broad  columnar,  the  lat- 
ter sometimes  stellular. 

Cleavage,  in  one  direction  perfect. 

Lustre  pearly  upon  the  cleavage  face.  Color  white,  in- 
clining to  green,  grey  and  blue.  Streak  wtoite.  Translu- 
cent, sometimes  only  on  the  edges.  Some  varieties  lose 
tbeir  transparency  on  being  exposed  to  the'  air. 
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Notice  Mercury-^-Native  PaHadkun. 

Sectile.     Thin  laroioie  flexible.     Hardness=  1*0  •  •  •  T^. 
Sp.  gr.-=3*350,  the  variety  from  Unst. 

1.  Before  the  blow-pipe,  it  loses  its  trtMpareiicy  and  welg1it»  mod  be- 
eomes  friable.    In  acids,  it  is  dissolved  with  eflervesceDce. 

2.  Jinalynt. 

By  Brucb.  By  Ptfx. 

Magnesia                                7000  69-76 

Water                                       80*00  30*25 

8.  It  occurs  at  Swinaness,  one  of  the  Shetland  Islands,  in  small  seans, 
in  serpentine;  but  more  abundandy  at  Hoboken,  (N.  J.)  opposite  New 
York  city ;  the  veins  at  this  place  are  sometimes  one  inch  in  tlilcknesa. 

NATIVE  MERCURY.     Mercury    Melacone- 
Metal. 

Amorphous.     Liquid. 

Lustre  metallic.     Color  tin-white. 

Hardness^'OO.     Sp.  gr.  =  13-581.     Haut. 

1.  Fluid  mercury  is  (he  pure  metal,  as  produced  by  nature.  It  is  en- 
tirely  volatile  before  the  blow-pipe,  and  easily  soluble  in  nitric  acid. 

2.  Like  Native  Amalgam,  it  occurs  with  Cinnabar  in  the  shape  of 
small  globules  or  drops,  and  sometimes  in  narrow  fissures  of  those  rocks 
which  contain  the  Cinnabar. 

8.  The  roost  important  and  well  known  localities  of  Native  Mercury, 
are  Idria  in  Camiola,  and  Almaden  in  Spain.  In  smaller  quantitlee,  it  is 
found  at  Wolfstein  and  Morsfeld  in  the  Palatinate,  also  in  some  plaeee  in 
Carinthia,  in  Hungary,  in  Peru,  and  other  countries. 

4.  The  quantity  of  Mercury  found  native  is  too  small,  to  allow  of  In 
being  applied  to  any  useful  purpose. 

NATIVE  PALLADIUM.    Palladium  Sclerone- 
Metal. 

Primary  fotm.     Regular  octahedron. 
Orains. 

Lustre  metallic.    Color  steel-grey,  incliatng  to  aiker 
white. 
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Native  PalladiuiB — Native  Pktioa. 


T8 


Hardness  =4-5 . . .  6«0.  Sp.  gr.  « ll'&,  Wouaston ; 
=  13'.14,  LowRT. 

1.  It  it  reducible  by  beftt  Alone,  before  tte  blow-pipe,  it  It  infiiti- 
ble ;  bttt  with  tnlphur,  it  meltt.  With  nitric  acid,  it  yieUt  •  red  tol«* 
tloo. 

It  eoniittt  ettentially  of  pelltdiam,  but  conttiot  alio  k  tmall  prepertion 
of  iridiam  and  platina. 

It  oceura  intermingled  with  Native  Pktina,  in  Brazil. 

NATIVE   PLATINA,     Platina   Sclerone-Metal. 

Primary  form.     Cube.    , 

Irregular  forms  and  grains.  Surface  uneven,  sometimes 
worn  off  by  attrition,  (pebbles.) 

Cleavage,  none.     Fracture  hackly. 

Lustre  metallic.  Color  perfect  steel-grey.  Streak  un- 
changed, shining.  .     .       '      . 

Ductile.  Hardness  ^  40...  4*5.  Sp.  gr.  ss  17*332, 
rolled  masses.    ' 

1.  It  it  rery  refractory,  and  soluble  only  in  nitro^muriatic  acid. 

2.  Analysis. 

By  BERZELiiri*. 
fr.  Nischne-Tuj^uilBk.    fr.  OorobUgodat    fr.  the  Ural. 

86S0 
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Platina  78-94  .  73  58 

Iridiam.  477  .  2  35 

Rhodium  0*86  .  116 

Palladium  0  28  .  0-80 

Iron  1104  .  12-98 

Copper  0-70  .  6  20 
Oamium  and  iridiam 
Earthy  tubstances 

S.  The  original  repositories  of  Native  Platina  are  not  l[nown,  it  having 
hitherto  been  ibund  only  in  pebbles  and  grains*  generally  mnail.  hit 
iiMaetiniet  upwards  of  a  pound  and  a  half  in  weight.  It  it  accompanied 
by  Zircon  and  tome  other  gems;  alto  by  Magnetic  Iron,  Native  Gold, 
and  Native  Iridium  and  Palladium. 
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Native  Platioa — ^Naiive  Silver. 


4.  It  hM  been  chiefly  brought  from  the  proFinces  of  Choco  mod  Buw 
bacoM  in  South  America,  also  from  Matto-Groaso  in  Brazil.  It  has  alio 
been  found  in  St.  Domingo,  and  in  Siberia.  In  the  mine  of  Nlschne- 
Tagnilaii,  (which  is  alio  rich  in  gold,  Irid-osmium,  Ruti]e,and  even  eon- 
tains  Diamonds,)  several  large  masses  of  Native  Platina  have  been  foiuid, 
weighing  from  seven  to  filleen  pounds.  M.  Schwetsaw  descnbos 
two  varieties  in  the  Runian  Platina  from  Nijnotaguilslc  in  the  govern- 
ment of  ^erme.  I.  Common  Platina.  Color  platina-grey.  Graiae 
angular  and  bristled,  seldom  blunt  edged ;  also  in  cubical  crystals  and . 
grouped.  Hardness  sss  Hornblende.  Malleable.  Sp.  gr.  ss  17 . . .  17*62. 
^erru^pnoiis  Platina,  Color  darker  than  the  preceding.  Surface 
tarnished,  sometimes  like  meteoric  iron.  Grains  and  crystals  have  the 
same  form  as  common  Native  Platina.  Hardness  s=  Feldspar,  and  rather 
higher.  Less  malleable  than  the  first.  Sp.  gr.  =  14*6...  15*7.  It  is 
magnetic,  and  in  some  grains  not  only  attracts,  but  repels.  It  contains  m 
large  proportion  of  iron. 

5.  The  refractory  powers  of  this  metal,  and  the  circumstance  that  it  is 
not  acted  upon  by  the  greater  part  of  the  chcmicul  re-agents,  render  it 
extremely  valuable  in  the  cousft*uction  of  philosophical  and  chemical 
apparfttus.  It  is  used  also  for  covering  other  metals,  for  painting  on 
porcelain,  for  coin,  and  like  gold  and  silver,  for  various  other  purposes. 

NATIVE   SILVER.     Silver   iMelacone-Metal. 
Primaiy  form.     Cube. 
Secondary  forms* 

1.  Cube,  with  angles  truncated. 

2.  Regular  octahedron.     Mexico. 

3.  Trapezohedron.     Kongsberg. 

Cleavage,  none.  Fracture,  hackly.  Surface,  the  octa- 
hedron striated,  io  a  triangular  direction,  parallel  to  its  edges 
of  combination  with  the  cube.  The  remaining  faces  often 
rough,  but  even. 

Lustre  metaliic.  Color  silver-white,  more  or  less  sob- 
ject  to  tarnish.     Streak  shining. 
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Ductile.  Hardness  =2-5 . . .  3-0.  Sp.  gr.  =  10*4748, 
Haut. 

Compound  Varieties.  Twin-crystals;  compound,  par^ 
allel  to  one  of  the  faces  of  the  octahedron.  Dentiform,  61i- 
form  and  capillary  shapes,  also  reticulated,  arborescent  and 
in  plates.  Often  the  individuals  are  still  discernible,  but 
frequently  also  their  extent  can  be  no  longer  ascertained. 
In  the  latter  case,  the  surface  of  the  dentiform  and  filiform 
shapes  is  longitudinally  streaked.  Massive  :  composition 
rarely  observable,  fracture  hackly.  Plates  formed  in  fis- 
sures, also  superficial  coatings. 

1.  Native  Silver  hnji  been  divided  into  common  and  aur^ennu  Native 
Silver.  It  is  at  present  impossible  to  decide,  Whether  the  latter  ought  to 
be  united  as  a  variety  with  the  former,  or  whether  it  forms  a  species  of 
its  own,  as  we  are  not  yet  rafficiently  acquainted  with  all  its  physical 
properties,  by  which  alone  this  question  can  be  decided.  Specific  grav- 
ity,, and  the  yellowish  color,  form  the  distinctive  marks  between  them ; 
but  as  these  may  arise  from  the  mere  juxtaposition  of  the  two  metals, 
they  are  not  alone  sufllcient  for  the  purpose. 

2.  Native  Silver  is  soluble  in  cold  nitric  acid,  but  in  the  sulphuric  acid, 
only  with  the  assistance  of  heat.  It  crystallizes  from  fusion  before  the 
blow-pipe,  if  the  globule  is  not  too  large, — forming  while  crystallizing,  a 
single  individual,  in  which  the  faces  of  the  octahedron,  the  cube  and  the 
dodecahedron,  are  distinctly  seen. 

3.  Jinalyiis. 
The  common  varieties  present  the'  silver  pure  as  produced  by  nature, 
occasionally  alloyed  with  a  small  proportion  of  antimony,  arsenic,  iron, 
&c.    A  variety  of  auriferous  Native  Silver. yielded  to  Klaproth,  and 
another  to  Fordtck,  the  following  Ingredients : 

Silver        -        -        -        36  00        -        -        -        7200 
Gold  -         -        .        5400        -         -        .        28-00 

4.  Native  Silver  occurs  principally  in  veins,  traversing  gneiss,  clay- 
«late,  and  other  primitive  and  transition  rocks.  It  is  accompaoled  by 
namerous  species  of  Pyrites,  Glance  and  Blende,  as  well  as  by  Qoartz, 
Calcareous  Spar,  &c.    The  auriferous  Native  Silver,  though  it  Is  ibund 
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Native  Silver— Native  Tellurium. 

in  the  Muae  repoeitorlefl,  is  fw  more  scarce.  The  ibnnetloo  of  lUodk 
Silver,  a  black,  friable  substance,  which  is  very  rich  in  sUver,  seems  Is 
depend  cliiefly.  upon  the  presence  of  Native  Silver. 

5.  Native  Silver  Is  found  In  the  mining  districts  of  Saxony  end  Bcbt- 
mia,  also  in  Norway  and  Siberia^  but  particularly  in  Mexico  and  Pen. 
Native  Silver  is  also  found  in  Cornwall  and  in  Siberia.  No  well  anthen- 
ticated  locality  exists  in  the  U.  States. 

6.  The  employment  of  stiver  in  coinage,  and  in  the  manufacture  of 
plate  and  articles  of  luxury,  is  well  known. 

NATIVE  TELLURIUM.  Tellurium  Melacone- 
Metal. 

Primary  form.     Rhomboid.     P  on  P=  IIS^  12'. 

Secondary  form.  Hexagonal  prism,  with  the  termiaal 
edges  replaced  by  single  planes,  the  secondary  planes  iii- 
dining  to  the  lateral  faces  at  147^  36^  • 

Cleavage,  parallel  with  the  primary  form,  but  very  ob- 
scure. 

Lustre  metallic.     Color  tin-white.     Streak  unchanged. 

Rather  brittle.  Hardness  =  2*0 . . .  2- 6.  Sp.  gr.  = 
6'115.     Klaproth. 

Compound  p^arieties.  Massive :  composition  distinctly 
granular,  individuals  small ;  sometimes  a  tendency  to  co- 
lumnar composition. 

1.  It  melts  upon  charcoal  with  ease  before  the  blow-pipe»  burning 
with  a  greenish  flame,  and  emiuing  the  odor  of  horse-radish,  which  how- 
ever is  owing  to  the  presence  of  a  small  quantity  of  selenium. 

2.  AnalyM. 

•  By  Ki^APROTH. 

Tellurium 92*W 

Iron  ...        -        -  7-00 

Gold                    0*25 

8.  The  Native  Tellurium  occurs  in  sandstone,  probably  in  beds,  or  ia 
veins  of  a  contemporaneous  origin  with  the  rock.  It  is  accompanied  by 
Quarts  and  Iron  Pyrites,  as  well  as  by  Native  Gold. 
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4.  It  hM  been  found  in  the  mine  of  Maria  Loretto  at  Faceberg,  near 
Zalatbna  in  Transylvania.  It  was  melted  to  extract  the  gold,  but  has 
now  become  very  acarce. 

Natrolite.     (See  Mesoiype.) 
NATRON.     Hemi-prismatic  Natroii*Salt. 

MOHS. 

In  imitative  shapes :  composition  columnar.  Massive  : 
composition  granular.  Commonly  occurring  in  the  state  of 
powder,  or  ef9orescent  crusts. 

Lustre  vitreous  on  the  fresh  fracture.  Color  white,  the 
grey  and  yellow  tints  are  owing  to  foreign  admixtures. 
Streak  white.     Semi-transparent. 

Sectile.     Hardness  =^1*0 . . .  1*5.     Sp.  gr.  =  l*423. 

Taste  pungent,  alkaline. 

1.  It  is  very  soluble  in  water,  effloresces  with  acids,  and  melts  before 
the  blow-pipe.    Blue  vegetable  colors  are  changed  by  it  to  green. 

2.  Analysit, 

By  BErnAiTT. 

from  Debreexeo.^  from  Egypt. 

Carbonic  acid 
Soda 
Water 

Sulphate  of  soda 
Chloride  of  sodium 
Earthy  matter 

8.  This  salt  loses  its  water  on  being  eipoeed  to  a  dry  atmosphere,  and 
b  therefore  cootinoniy  met  with  in  the  state  of  an  efflorescent  powder  on 
the  surface  of  the  earth,  on  the  shores  of  lakes,  or  in  natural  caverns.  It 
is  held  in  solution  by  certain  mineral  watera.  According  to  Bkrtho- 
LST,  it  is  ibrmed  in  part  by  a  decomposition  of  common  salt  by  carbonate 
of  lime. 

4.  It  occurs  In  considerable  qnanttties  in  the  plains  of  Debreesen,  io 
Hangary ;  also  in  Bohemia,  Italy  and  several  other  £uropean  coantri«a» 
hot  pfineipally  in  tb«  aoda  laket  of  Egypt,  and  in  some  parts  of  Asia  and 
Soath  AoMiica. 
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Nemalite. 


5.  Its  chief  employment  is  in  the' manufacture  of  soap. .  It  enters  also 
into  the  composition  of  glass,  and  is  used  in  dyeing,  washing,  bleaebin^, 
&c.,  both  in  the  natural  state,  and  purified  by  the  assistance  of  cfaemicel 
processes. 

Nataosideicite.     (See  Achmite.) 
Necroi^ite.     (See  Fddspar,) 
Needle-Ore.     (See  CupreousBismuth.) 
Needle-Stone.     (See  Mesotype.) 
NEMALITE.      Nemaline   Atelene   Picrosmine. 

Massive ;  composition  thin  columnar ;  fibres  parallel, 
slightly  curved. 

Lustre  pearly.  Color  greyish,  and  bluish  white.  Trans- 
lucent. 

Fibres  elastic.  Hardness  =  2*0 . . .  2*5.  Sp.  gr.  = 
2*30... 2-44. 

1.  The  fibres,  when  held  in  the  flame  of  a  lamp,  become  opake  and 
rigid ;  and  on  being  subjected  to  the  heat  of  the  blow-pipe,  they  become 
friable,  at  the  same  time  changing  to  a  light  brown  color.  Soluble  in 
acids,  without  efiervescence. 

2.  Analytia, 

By  Thomson. 
Magnesia  -        -        •        •        •        61*721 

Silica  12-568 

Peroxide  of  iron        ....  5*874 

Water  29*666 

8.  It  occurs  in  veins,  traversing  serpentine,  at  Hoboken,  (N.J.) 

Neoplase.     (See  Boiryogene,) 
Neotesene. 

Primary  form.    Right  square  prism  ? 
'  Color  green. 

1.  It  yields  qaoisture  on  being  heated,  and  passes  to  a  yellofr  color. 
In  a  higher  temperature,  it  scarcely  gives  any  odor  of  arsenic    It  im- 
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parti  to  the  fluxes  the  color  of  the  ozidee  of  iron,  afibrding  at  the  same 
time  a  strong  smell  of  arsenic. 

2.  Jtnalysia. 

By  Bbkzxi«iu'8. 
Arsenic  add 60*80 

Peroxide  of  iron  -        -        -        -        23  00 

Protoxide  of  iron         ....        10-88 

Water  U'8i 

8.  It  IS  ibund  In  Brazil,  near  YlUa-Rica,  where  it  exists  In  cavities  of 
Limonite. 

4.  It  is  doubtful  whether- this  mineral  can  with  propriety  be  distin- 
gaished  from  Cube-Ore. 

NEPHELINE.    Rhombohedral  Feldspar.   Mohs. 

Primary  form.    Regular  hexagonal  prism* 
Secondary  forms. 

Fig.  326.  Fig.  327. 


M 


M 


Poncl       -        -         .       15P53'  Haut. 
P  on  c2       •         -.       -       13&  40   Phillips. 

Cleavage,  parallel  with  M  and  P,  both  imperfect. 

Fracture  conchoidal.     Surface  smooth  and  even. 

Lustre  vitreous  to  resinous.  Color  white.  Streak  white. 
Transparent . . .  translucent. 

Brittle.     Hardness  =^6-0.     Sp.  gr.  as2*66. 

Compound  Farieties.  Massive :  composition  granular, 
of  various  sizes  of  individuals.     Faces  of  composition 
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Nephdme— ^Nephrite. 


r&ther  rough.    The  variety  Elaolke  possesses  a  dark-blue 
color,  passing  into  green,  grey  and  brown. 

1.  Th«  old  fpecies  Elaoliie  appears  to  be,  with  justice,  incorporated 
with  NepheUoe,  on  account  of  their  resemblance  in  hardness  and  spe- 
cific gravity.  The  Cavolinite  and  Dcmyne,  also,  fall  within  the  present 
species,  di0ering  from  it  only  in  a  somewhat  diminished  specific  gravity, 
and  in  the  surface  of  the  crystals.  The  sp.  gr.  of  the  former  is  2*1 :  its 
crystals  are  opake,  and  possessed  of  a  pearly  lustre, — that  of  the  latter 
=b2'25  . . .  2-8,  with  surfaces  of  crystals  which  are  dull. 

2.  Before  the  blowpipe,  upon  charcoal,  its  edges  are  rounded  off.  It 
yields  a  colorless  vesicular  glass,  but  cannot  be  melted  into  a  perfect 
globule.  Fragments  of  it,  thrown  into  nitric  acid,  lose  their  transparen- 
cy, and  assume  a  nebulous  appearaoco. 


8.  Analyna. 

^ 

By  Klapboth. 

By  VAUftUSLZN. 

from 
Monte  Somma. 

By  Ghktjn. 

By  CAim. 

var. 
Elaolite. 

var. 
Nepboline. 

: \ 

var. 
ElaoUte. 

from 
Capo  di  Bore. 

Alumina     .    .  30-25 

.    4900 

83*49    . 

84-42 

900 

Silica     .    .    .  46-50 

49-00 

4836    . 

4419 

.    40*20 

Lune     .    .    .    0*75 

200 

0*90     . 

0-52 

.     20*80 

Oxide  of  iron  .     100 
Oz.  manganese    0*00 

100  ) 
0  00  > 

1*60    . 

184 

C    110 
C  12*60 

Potash    .    .    .  1800 

0*00 

718  •  . 

4-73 

.     1200 

Soda       .    .    .    O'OO 

000 

1836    . 

16-88 

000 

Water    .    .    .    200 

000 

1-89    . 

000 

000 

4.  The  crystallized  variety  occurs  at  Monte  Somma,  in  the  cavities  of 
limestone  rocks,  ejected  by  Vesuvius,  along  with  Idocrase,  Garnet  and 
Mica.  It  has  also  been  found  in  narrow  veins,  traversing  a  kind  of  ba- 
'salt  or  lava  at  Capo  cH  Bove,  near  Rome,  sometimes  associated  with  Py- 
roxene. The  Cavolinite  and  Davyne  are  found  in  the  lavas  of  Vesuvius. 
The  massive  variety,  or  Elaolite,  occurs  near  Laurig,  Stavem  and  Fred- 
eriksvftm  In  Norway,  imbedded  in  sienite,  with  Zircon  and  Spbene. 

NEPHRITE.    Uncleavable  Petaline-Spar, 

Massive :   composUion    impalpable.    Fracture    coarse 
spliotery ;  in  some  varieties  slaty  ia  the  great. 
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Nephrite— Nickel  GlaDce. 

Cdor  green,  particalarly  leek^green ;  rarely  widi  a  shade 
of  blue,  and  still  more  so,  with  red^  passing  into  grey  and 
white.     Translucent . . .  translucent  on  the  edges. 

Very  tough.  Hardness  =6-0 . . .  7-0.  Sp.  gr.  =:2*932 
. . .  3-024. 

1.  Alone  before  the  blowpipe,  it  is  infaiible,  but  becooief  white. 

2.  jf fia/ynf . 

By  Kastitkh.  By  Bowxn. 

fxxNn  Smithfleld,  (R.  I.) 

Silica                -        -        -        00*60    '  44-688 

Magnesia         -        -                8100  -  84*881 

Alumina           -        -        -        1000        -  -  '562 

OKideofiron   ...          550        -    *  -  1747 

Oxide  of  chrome       -                  0  06     Lime  -  4*260 

Water               -        -        -          2-76        -  -  18*417 

The  excess  of  volatile  matter  in  the  yariety  from  Smithfield'  is  proba- 
bly owing  to  its  intermixture  with  Calcareous  Spar,  in  which  it  is  im- 
bedded. 

8.  It  is  brought  from  .China  and  Egypt.  A  large  block  was  found  in 
the  alluvial  seil  of  the  alum-earth  mines  at  Schwemmsal  in  Ssarony, 

A  very  handsome  sky-blue  yariety  is  found  in  the  white  primitive 
limestone  of  Smithfield,  (R.  I.)  and  a  greenish  and  reddish-grey  variety, 
under  similar  circumstances,  at  Easton,  (Penn.) 

NICKEL  GLANCE.    Euotomous  Erutlileucone* 
Pyrites. 

Primary  form.     Cube. 

Secondary  form*.     Cube,  with  angles  truncated. 
Cleavage,  highly  perfect,  parallel  with  the  primary  form. 
Lustre  metallic.     Color  silver-white  .  • .  steel-grey. 
Hardness  =5-5.     Sp.  gr.  =6*097  ...  6-129. 
Compound  Varieties.    Massive :  composition   lamellar 
and  granular. 

1.  Alone,  in  a  mattrass,  it  decrepitates  strongly,  aflbrdfng,  at  a  red 
heat,  ralphnret  of  arsenic,  then  tublimet  as  a  transparent,  yellowish- 
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Nickel  GlaDce— Nickel*Green. 


brown  idmp,  wbAcb,  oo  cooling,  remaini  clear.    It  is,  according  to  B 
SKLius,  an  araenical  sulphuret  of  Nickel. 

2.  Jinalynt. 


By  Bkrzbi. 

lUS. 

By 

PrArF. 
12  86 

Sulphur 

19-24 

14-40 

Arsenic 

45-84 

68  82 

- 

46  90 

Nickel 

29-94 

27-00 

-• 

24-42 

Cobalt 

0-92  .      - 

000 

• 

000 

Iron 

411 

6-29 

^  - 

1046                    ' 

Silica 

0-90 

0-00 

. 

aoo 

8.  The  variety  examined  by  BEnzKLxus  was  massive,  and  came  fmn 
the  cobalt  mines  of  Loos  in  Helsfngland,  Sweden :  that  above  described 
as  crystallized,  is  found  among  the  old  ores  from  the  mine  Albertine, 
near  Harzgerode  in  the  Hartz.  It  is  accompanied  by  Spathic  Iron,  Cal- 
careous Spar,  Fluor,  Quartz,  Galena,  and  Copper  Pyrites. 

NICKEL-GREEN.      Habroneme  Malachite- 
Haloide. 

Iq  capillacy  crystals,  and  massive ;  compositioii  impalpa- 
ble, pulverulent.  Fracture,  fine  splintery  to  utleveu,  com- 
monly earthy. 

Color,  apple-green,  siskin-green,  to  greyish  white.  Streak, 
greenish  white. 

Soft. 

1.  Heated  in  a  matrsss,  it  yields  moisture,  and  becomes  of  a  darker 
shade  of  color.  Upon  oharcoal,  before  the  blowpipe,  it  smells  of  arw- 
nic ;  and  when  submitted  to  the  inner  flame,  it  yields  a  metallic  globule, 
which  contains  this  metal. 


2.  AnalyiiM, 

By  Berthikr. 

from  Allemont 

Arsenic  acid 

87-28 

86-80 

Oxide  of  nickel  - 

86-49 

86-20 

Water 

.'       26-22 

26-00 

Oxide  of  cobalt  - 

0-00 

0-25 
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NickeKStibine. 


8.  Ic  occurs  with  Copp«r-Nicke]  at  Allemoot  in  DtuphiDy,  and  prob- 
ably in  Saxony,  Cornwall,  and  olsewhere,  with  the  tame  mineral. 

NicKELirEBOUB  Gbbt  Antimont.  (See  JVickd'Sti' 
bine.) 

NiCKELiNE.     (See  Copper-Nickel.) 
NiCKEii-OcHBE.     (See  Nickd-Chreen.) 

NICKEL-STIBINE.     Antimoaial  Eruthleucone- 
Pyrites, 

Primary  form.     Cube. 

Cleavage,  parallel  with  the  cube,  perfect. 

Massive :  composition  granular. 

Lustre  metallic.  Color  steel-grey,  inclining  to'  silver 
white. 

Brittle.  .Hardness  ^  5*0 . . .  5*5.  Sp.  gr.  =  6*451,  a 
deavable  variety. 

1.  Before  the  blowpipe,  it  is  partly  volatilized,  during  which,  the  sup- 
porting  charcoal  is  covered  with  a  white  coating ;  at  last,  it  melts  into  a 
metallic  globule,  which  communicates  a  blue  color  to  glass  of  borax. 

2.  Analytis, 

By  STaoMETKR.  By  Klaproth. 

'  Nickel  -        -        -        86*60        -  -        25-25 

Antimony  -        -        •        43  80        -  -        47-75 

Arswiic  ....  000        -  -        Ii-75 

Sulphur  -        •        -        17-71        .  -        1&-25 

Iron  and  manganese   -        -  1-89  0  00 

8.  It  is  found  in  several-mines  in  the  principality  of  Nassau,  abng 
with  Spat^iic  Iron,  Yellow  Copper- Pyrites  and  Galena. 

NiGBiNE.     (See  Rutile.) 
Nitrate  or  Lime*     (See  Nxirocalciie.) 
Nitrate  of  Magnesia.     (See  Nitro-Magneiite.) 
Nitrate  of  Potash.     (See  JVi^re.) 
Nitrate  of  Soda.    (See  Soda-^itre.) 


M  PBTSKMnUUPBr. 

Nitrer- Nitrocaleite. 


NITRE.    Prismatic  Nitre-Salt.    Mohs. 
In  capillary  crystals  und  crusts.* 
Lustre  vitreous.    Color  white.     Streak  white. 
Transparent . .  •  semi-transparent. 
Sectile.     Hardness  =^2*0.     Sp.  gr.  =£1*936. 
Taste  saline  and  cool. 

1.  It  dittolvef  Tery  easily' io  water,  ia  not  altered  od  being  exposed  to 
the  atr,  and  detpnates  with  combustible  substances. 

2.  Jinalyn$. 
By  Klaproth. 

Nitrate  of  potash         ....  42*55 

Sulphate    ^                  ....  25*45 

Muriate     >  of  lime     ....  0*20 

Carbonate)                  ....  80*40 

8.  Nitre  generally  occurs  in  thin  crusts  on  the  surface  of  the  earth, 
iometioies  upon  limestone,  chalk,  or  calcareous  tufo;  also  In  Ilmeetooe 
caves,  and  in  sandstone. . 

4*  Spain,  Italy  and  Huntrary,  afford  considerable  quantities  of  this 
salt:  in  a  higher  state  of  purity,  also,  il  u  found  in  India.  But  especiaU 
]y  in  the  United  States,  has  it  been  found  in  large  quantity,  in  limestone 
caves  in  the  south  western  states.  In  Madison  county,  Kentucky,  there  ' 
is  a  cave  1986  feet  long  and  40  wide,  which  contains  Nitre,  internungled 
with  earthy  matter  and  nitro.calcite.  One  bushel  of  Jhe  earth  aflbrds 
by  liziviatiou  with  wood  ashes,  from  three  to  ten  pounds  of  Ntti*e.'  It  is 
also  met-with;  in  tbe  san\^  vicinity,  in  loose  masses,  weighing  severAl 
pounds,  or  imbedded  in  sandstone. 

5.  Its  chief  employment  is  in  the  p'roduction  of  gunpowder- 

NITROCALCITE.     Calcareous  Earihy-Salt. 

In  efflorescent  masses  and  silken  tufts. 
Color  while  or  grey. 


*  The  artificial  crystals  are  right  rhombic  pri^His  of  120^,  which  eora- 
monly  have  the  acute  lateral  edges  and  acute  solid  angles  truncated. 
Twin  crystals  are  also  common,  the  face  of  composition  being  parallel 
with  M. 
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Nitrogen — Nitro-Slagnesite. 

1.  It  is  very  deliquescent,  and  soluble  in  water.  On  burning  coa]s»  it 
melts  slowly,  witli  slight  detonation,  and  dries ;  the  residue  does  not  after- 
wmrds  attract  moisture  from  the  air.  It  consistB  of  lime  SS*,  nitric  aeid 
(^7-44,  water  10-56. 

2.  It  is  found  in  silky  efflorescences,  in  caverns  of  limestone  in  Ken- 
tudcy. 

8.  It  is  employed  in  the  manufacture  of  saltpetre. 

NITROGEN.     Pure  Nitrogen-Gas. 

Gaseous.     Transparent. 
Sp.  gr.  =0-9722. 

1.  Nitrogen-gas  eztinf(uislies  flame  and  animal  life,  and  is  destitute 
of  taste  and  smell.    It  is  absorbable  by  about  100  volumes  of  water. 

2.  It  is  developed,  in  a  state  of  purity,  or  nearly  so,  from  the  surface 
of  the  ground,  over  an  extent  of /our  or  five  acres,  in  Hooeick,  Rensse- 
laer county,  (N.  Y.)  becoming  manifest  wherever  there  is  water.  Also, 
at  New  Lebanon  Springs,  in  the  immediate  vicinity,  but  in  smaller  quan- 
tities. It  is  evolved,  in  like  manner,  by  many  well  known  mineral 
springs  of  other  countries,  as  those  of  Cheltenham  and  Harrowgmte. 

S.  The  origin  of  Nitrogen-gas  has  been  attributed  to  the  decomposi- 
tion of  atmospheric  air,  contained  in  cavernous  rocks ;  its  nitrogen  and 
oxygen  uniting  to  form  nitric  acid,  which  would  leave  an  excess  of  ni- 
trogen, equal  at  least  to  ten  times  the  quantity  required  for  the  complete 
saturation  of  the  oxygen  in  the  compound  nitric  acid. 

NITRO-MAGNESITE.     Magnesian  Eartby-Salt. 

In  deliquescent  efflorescences. 
Color  white. 

1.  It  is  very  deliquescent;  and  consists,  when  pure,  of 

Nitric  acid 72 

Magnesia 28. 

2.  It  is  found  in  limestone  caves,  accompanying  the  Nitroealdte. 
a.  It  is  said  to  be  employed  in  the  manufacture  of  saltpetre. 

NONTRONITE. 

Massive:  in  round  shaped  masses,  compositioo  impalptble. 
Color  straw-yellow.    Opake.     « 

TOL.  II.  8 
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Okenite. 

Uoetuotts  and  tender.    Scratched  by  the  nail.    Exhales  no  ar* 
glllaceoua  odor  when  breathed  upon. 

1.  It  increases  one  tenth  in  weight  from  soaking  In  water.  After  cal- 
cination, it  is  magnetic. 

2.  Jinahfsii, 

By  Bbrthisr. 
Silica  .        -        .        .        -        440 

Peroxide  of  iron  •        -        -        -        -  29*0 

Alumina  .....  8-6 

Magnesia  .        «        .        .        .  2-1 

Water  18-7 

i.  It  is  found  in  the  ore  of  manganese,  worked  at  the  lillage  of  Par- 
doux,  in  the  department  of  Dordogne  in  France.  It  occurs  in  onioa- 
shaped  masses  of  the  size  of  the  fist. 

NoBiAN.     (See  Sodalite.) 
NuTTALLiTE.     (See  ScapolUe.) 
Obsidian.     (See  Pitchsione,) 
OcTAHED&iTE.     (See  Anatase.) 

Okenite. 

In  delicately  fibrous  masses. 

Lustre  glimmering,  approaching  to  pearly.    Color  white,  wttb 
a  shade  of  yellow  or  blue.    Translucent  on  the  edges. 
Hardness,  between  Fluor  and  Feldspar.    Sp.  gr.  s=2-28. 
1.  Before  the  blowpipe,  it  melts  easily  into  a  porcelainous  mass.  Pieces 
thrown  into  muriatic  acid,  become,  aAer  some  time,  translucent  and  ge- 
latinous at  the  surface,  which  change,  gradually  extends  through  fh« 
masses.    The  powdered  mineral  is  easily  decomposed  by  tills  acld^  the 
silica  appearing  throughout  the  solution  in  the  form  of  floccuB. 

2.  AnalyHi, 

By  Kobxlij. 

Silica         ....        66*99  S5*64 

Lime 26S5        -  -        26-M 

Water        ....        16-66        -  -        17-00 

Alumina,  oxide  of  iron,  and  traces  of  potash,  -         0'58 

8.  It  Is  found,  along  with  ZeoliUc  minerals.  In  amygdaloid  in  Crreea- 
land. 


f 
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Olivenite. 


OLIVENITE.     Prismatic  Copper-Baryte. 

Primary  form.     Right  rhombic  prism.     M  on  M  =» 
110°  60'. 

Secondary  form. 

Fig.  928. 


Mod  a  -        -        .         ISft^r 

c   on  c,  over  P    -        -        -  92   30 

'Cleavage,  traces  parallel  to  M  and  c,  the  former  being 
a  little  more  distinct.  Fracture  conchoidal,  uneven.  Sur- 
face, M  concave,  c  convex. 

Lustre  adanaantine,  indistinct.  Color,  various  shades  of 
olive*green,  passing  into  leek-green,  pistachio-green,  and 
blackish  green ;  into  liver-brown  and  wood-brown,  or  also 
into  sbkin-green.  Streak  olive-green  . . .  brown.  Semi- 
transparent  . . .  opake. 

Brittle.     Hardness  =3*0.  Sp.  gr.  =4-2809. 

Compound  P^arieties.  Globular  and'reniform  shapes^ 
surface  rough,  sometimes  drusy ;  composition  columnar, 
generally  very  perfect,  straight  and  divergent,  rarely  pro- 
miscuous. If  the  composition  be  very  thin,  the  lustre  be- 
comes pearly.  .  Massive :  composition  columnar.  Some- 
times repeated  composition;  granular  and  columnar;  curved 
lamellar  and  columnar.  The  faces  of  the  first  composition 
rough,  of  the  second  composition,  smooth. 

1.  Heated  alone  before  the  blowpipe,  it  remains  unchanged.  }Jpoii 
eharcoalt  it  melts  with  a  kind  of  deflagration,  and  is  reduced.    A  white 
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Oliveoite — Opal. 


metallic  globule  la  formed,  which,  io  the  process  of  coolini;, 

covered  with  a  red  coating  of  sub-oxide  of  copper.    Id  some  varieties, 

a  scoria  is  formed  round  the  metallic  globule.    It  is  soluble  in  oUric  add. 

2.  Jinaly$i$, 


By  Klapboth. 

BjCasKmnx. 
var.  Wood*C(^per. 

ByKon 

Oxide  of  copper 

6062 

6000 

86-4S 

Arsenic  acid 

4500 

2900 

36-71 

Phosphoric  acid 

000 

000 

8B6 

Water 

8-60 

2100 

3-60 

8.  It  is  found  in  veins,  chiefly  consisting  of  various  ores  of  copper,  and 
of  Quartz. 

4.  It  occurs  in  the  copper-mines  near  Redruih  in  Cornwall,  and  In  the 
Tynehead  mine  near  Alaton-moor  in  Cumberland. 

Olivine.     (See  Peridot.) 
Omphazite.     (See  Pyroa:€ne.) 

OPAL.     Uncleavable  Quartz.     Mohs. 

Regular  forms,  and  cleavage,  unknown. 

Fracture  conchoidal,  of  various  degrees  of  perfecdoD, 
sometimes  highly  perfect. 

Lustre  vitreous,  in  some  varieties  inclining  to  resinous. 
Color  white,  yellow,  red,  brown,  green,  grey ;  none  of 
them  lively,  except  some  red  and  green  ones,  and  generally 
pale;  dark  colors,  owing  to  foreign  admixtures.  Streak 
white.  Transparent . . .  translucent,  sometimes  only  on  the 
edges,  or  even  opake,  if  the  colors  be  dark.  Lively  play 
of  light  observable  in  some  varieties ;  others  exhibit  difier- 

ent  colors  by  reflected  and  refracted  light.*^ 

i"        ■        '  ■■  ■    ■  ■  ■   ■'  - 

'  *  The  play  of  light  appears  to  depend  upon  openings  in  the  interior  of 
the  mass  of  Opal,  which  are  not  fissures,  but  of  an  uniform  shape,  and  re- 
flecting the  tints  of  Newtoit's  scale.  In  some  varieties  of  Hydrophane 
they  are  so  large,  that  these  colors  cannot  be  any  longer  reflected  by  the 
included  air ;  but  they  appear  when  filled  with  water,  and  of  atUl  hi|^r 
tints,  if  filled  with  fluids  possessing  a  high  refiractive  power. 
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Opal. 


Hardness  =5*5  •. .  6*5.  Sp.  gr.  =2*091,  a  milk-white 
variety^  =  2*060,  a  brownish  red  variety. 

Compound  Varieties.  Small  reniform,  botryoidal,  and 
stalactitic  shapes,  and  large  tuberose  concretions  :  surface 
of  the  former  smooth,  of  the  latter  rough,  composition  im- 
palpable, fracture  conchoidal.  Massive,  composition  im- 
palpable ;  fracture  conchoidal,  even.  Pseudomorphoses  of 
Calcareous  Spar. 

1.  The  present  Fpecies  has  been  greatly  subdiyfded  into  varieties,  and 
even  treated  of  under  several  different  species.  Hyalite  (amiatfte)  in- 
cluded the  small  reniform,  botryoidal,  and  somclimes  stalactitic  shapes, 
white,  and  generally  transparent ;  Menilitet  the  large  tuberose  forms,  of 
a  brownish  grey  color,  and  opakc ;  Preeiotu  Opalf  the  varieties  which 
exhibit  the  play  of  colors ;  Wood-  Opal,  those  which  appear  in  the  shape 
of  trunks,  branches,  and  roots  of  trees ;  Common  Opal,  and  Semi' Opalf 
consist  of  those  varieties  which  have  a  conchoidal  fracture,  with  medium 
degrees  of  transparency  and  lustre ;  Hydrophane,  of  an  opake,  dilill  va- 
riety, which  becomes  transiluccnt  on  being  immersed  in  water  or  some 
transparent  fluid.  Siliceous  Sinter  is  a  deposit  from  hot  springs,  &c., 
and  according  to  its  specific  gravity  belongs  to  the  present  species. 

2.  Before  the  blow-pipe,  water  Ia  disengaged,  the  mineral  decrepitates 
and  becomes  opake,  showing  tlic  properties  of  pure  silica.  Two  pieces 
nibbed  together,  give  a  phosphorescent  light,  like  Quartz. 

3.  Analysis, 
By  BucHOLZ.  ByKLAPROTH. 

var.  Hyalite. 
Silica        •        9200 
Water       -  6-33 

The  Menilite,  like  several  other  varieties,  contains  a  iroall  proportion 
of  oxide  of  iron,  alumina,  lime  and  carbon.  One  variety,  called  Opal' 
Jasper,  contains  47  p.  c.  of  oxide  of  iron.  The  contents  of  water  are 
considered  foreign  to  the  mixture  of  the  mineral,  and  are  supposed  to 
change  with  the  hygrometric  state  of  the  atmosphere.  • 

4.  Opal  forms  short,  irregular  veins,  generally  in  porphyry.  It  often 
aeeompanles  Calcedony  In  the  vesicular  cavities  of  amygdaloidal  rocks; 
and  oven  in  agate  balls.   Menilite  it  found  in  adbcaivo  clay-ilate.  Bono 

8« 


var.  Fret- loos  Opal. 

var.  Menilite. 

9000 

8560 

1000 

1100 
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Opal — Orpi  meat. 


Tarieties  are  net  with  in  metalliferous .  yeios,  aloDg^  with  Galena  and 
Blende.    It  also  occurs  in  petrifactions  in  sandstone. 

ff.  Opal  is  found  more  plentifully  in  Hungary  than  in  any  other  Eojo- 
pean  country.  The  only  deposit  of  Precious  Opal  in  that  country,  is  at 
Czerwenltza  near  Caschau,  along  with  common  and  semi-opal,  in  a  fcrnd 
of  porphyry.  Traces  of  it  haye  been  met  with  at  Hubensburg. 
rarielies  have  lately  been  discovered  in  the  Faroe  islands ;  aad 
beautiful  ones,  sometimes  quite  transparent,  near  Gracias  a  Dios  in  the 
province  of  Honduras,  America.  Common  Opal  occurs  in  great  quanti- 
ties, at  Telkobanya  near  Eperies,  and  in  other  parts  of  Hungary  ;  in  die 
Faroe  islands*  in  Saxony,  &c.  An  apple  green  variety  is  found  at  Ka> 
semOtz  in  Silesia,  with  Chrysoprase ;  and  the  red  and  yellow,  bright 
colored  varieties  of  Fire  Opal,  near  Zimapan  in  Mexico.  Semi-Opal 
occurs  in  several  of  the  countries  mentioned  above  ;  also  near  Frankfort, 
on  the  Maine,  in  Austria,  Moravia,  Poland,  Siberia,  &c.  In  Saxony, 
Bohemia  and  Cornwall,  it  is  met  with  in  metalliferous  veins.  Hyalite  is 
found  in  amygdaloidal  rocks,  near  Frankfort,  in  irregular  veins ;  near 
Schemnitz  in  Hung;ary,  In  porphyry  ;  also  In  Bohemia  and  various  other 
countries.  Menilite  occurs  at  Menil  Montant  near  Paris.  Opal-JTasper 
is  formed,  wherever  Opal  happens  to  be  mixed  with  oxide  of  iron,  as  at 
Telkobanya  in  Hungary,  near  Almas,  and  Tokoro  in  Transylvanb. 
Wood-Opal  is  frequently  found  at  Kremnltz  and  Telkobanya  in  Hungary, 
and  in  many  districts  of  Transylvania,  sometimes  in  very  large  trees. 
The  only  variety  hitherto  found  in  the  United  States,  is  the  Hyalite, 
which  occurs  in  Burke  and  Scriven  cos.,  (Georgia,)  lining  cavities  in  a 
siliceous-shell  rock.  The  siliceous-sinter  variety  occurs  in  small  qnan- 
tity  at  the  Suanna  spring  in  Florida. 

6.  Precious  Opal,  when  possessing  vivid  colors,  is  highly  prized  as  a 
gem ;  and  is  generally  cut  with  a  convex  surface. 

ORPIMENT.     Yellow    Melacone    Blende. 
MoHS.  - 

Primary  form.     Right  rhombic  prism.     M  oq  M  = 
1QQ9. 
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Secondary  form. 


Fig.  329. 


M  on  c     I20O  00  ? )  CW  on  i     162^  38' 

M  on  /  140    00    >  Phillips.  <  c    on  c'     83     30 
Mon^    177    54    )  ( c    on  6    145     50 

Cleavage,  parallel  with  M  not  very  perfect,  or  only  in 

traces,  but  parallel  with  /  highly  perfect.     The  faces  of 

cleavage  are  streaked  parallel  to  the  edges  of  intersection 

with    M.      Fracture   scarcely   observable.      Surface,  f 

roughj  but  even  ;  all  the  other  faces  are  streaked  parallel 

to  their  edges  of  cbmbination  with  M,  and  generally  une- 
ven. 

Lustre  pearly  metallic  upon  the  perfect  faces  of  cleav- 
age, the  rest  resinous.  Color,  several  shades  of  lemon- 
yellow.  Streak  lemon-yellow,  generally ^  a  little  paler  than 
the  color.     Semi-transparent . . .  translucent  on  -the  edges. 

Sectile.  Thin  laminae  are  highly  flexible.  Hardness 
=  1*5  . .  .2-0.     Sp.  gr.  =3'480,  a  cleavable  variety. 

Compound  Varieties,  Reniform,  botryoidal,  and  other 
imitative  shapes :  composition  curved  lamellar,  faces  of 
composition  commonly  rough.  Massive  :  composition 
granular,  of  various  sizes  of  individuals;  faces  of  coroposi- 
tioD  uneven,  often  irregularly  streaked. 

1.  Before  the  blow- pipe,  upon  cliarcoal,  it  burns  with  a  blue  flame, 
and  emits  fames  of  sulpur  and  arsenic.  It  is  soluble  in  the  nllric,  muri- 
atic and  fulpburic  addi*. 
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Orpiment. 


2.  Analyns. 
By  Klaproth.  ByLAXTGiEM. 

Sulphur  -        -        88-00        ...         88-14 

Arsenic  -        -        62-00        ...         61*86 

8.  Orpiment  is  found  in  imbedded  nodules,  and  rarely  in  imbedded 
crystals,  in  blue  clay,  accompanied  by  sulphur. 

4.  It  occurs  atTajowa  near  Neusohl  in  Lower  Hungary,  in  the  neigh- 
borhood of  Vienna,  and  in  Wallacbta  and  Servia.  At  Kapntk  in  Transyl- 
vania, and  Felsobanya  in  Upper  Hungary,  it  occurs  in  metatliifercMis 
veins,  with  Galena,  Blende,  Native  Arsenic  and  Realgar.  It  is  foand 
likewise  in  Natolia,  China  and  Mexico. 

5.  It  is  used  as  a  pigment. 

Orthite.     (See  Allanite,) 

OSMELITE. 

Massive :  composition  columnar,  individuals  thin  and  sca^l- 
formly  or  stellular ly  arranged,  and  these  aggregations  collected 
again  into  coarse  granular  concretions. 

Cleavage  only  in  one  direction. 

Lustre  resinous  or  oily.  Color  greyish  white,  but  after  being 
exposed  to  the  weather,  dark  hair-brown.    Translucent. 

Hardness  intermediate  between  4-0  and  6*0.  Sp.  gr.  =  2  79. .. 
2-83. 

1.  It  emits  at  common  temperatures  an  argillaceous  odor,  which  is  in- 
creased by  breathiitg  u|>on  it.  In  thq  mouth  it  tastes  like  clay,  but  un- 
dergoes no  separation  of  parts. 

2.  It  occurs  in  Calcareous  Spnr  mixed  with  Datholite  in  veins  in  Tra- 
chyte, at  Niederkerchen,  near  Wolfstein  on  the  Rhine.- 

OSTRANITE. 

Primary  form.    Right  rhombic  prism.    M  on  M:k96^. 

Secondary  forms.  The  primary  form,  having  the  acute  lateral 
edges  slightly  modified,  and  the  angles  of  the  ba<9e  deeply  irun* 
cated. 

Cleavage,  parallel  to  (he  smaller  diagonal  of  die  base,  scarcely 
perceptible. 

Lustre  vitreous.    Color  clove-brown. 

Hardness  s  7-0 . . .  8-0.    Sp.  gr.  en  4*8 . . .  4*4. 
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Oxabevrite. 

1.  Alona,  before  the  blow-pipe,  it  does  not  melt,  but  beeomef  paler. 
With  borax,  it  melts  with  difficolty  into  a  transparent  kIhss. 

2.  It  is  found  in  Norway. 

OUYAROVITE. 

Primary  form.    Rhombic  dodecahedron. 

Lustre  vitreous.    Color  emerald-green.    Transparent. 

Harder  than  Garnet. 

1.  It  does  not  fuse  when  heated  before  the  blow-pipe,  nor  lose  its  color 
or  transparency. 

2.  It  is  found  imbedded  in  Chrome-Ore,  in  the  environs  of  Blase  rsk  in 
Siberia. 

OXAHETRITE. 

Primary  form.    Octahedron  with  a  square  base. 

Secondary  form.  The  primary,  having  the  angles  at  the  base 
truncated,  so  as  to  form  when  enlarged  the  faces  of  a  square 
prism. 

Cleavage  perpendicular  to  the  axis,  but  with  much  difficulty. 
Surftce  even,  but  not  brilliant. 

Color,  light-grey,  leek-green,  oUve-green,  and  reddish-brown. 

Hardness,  rather  below  Apatite.    Sp.  gr.  ss  2*21. 

Compound  VaneiU$.    Massive :  In  thin  seams  and  veins. 

1.  Anaiyau, 

By  TuRNKn. 
Silica  60  76 

Lime  .....        22-89 

Potash  418 

Peroxide  of  iron  ....  8-89 

Alumina  .....  I'OO 

Fluoric  acid a  trace. 

Water  1700 

8.  It  occurs  in  ligneous  petrifiictiotts,  where  the  wood  has  been  repla- 
ced by  Calcareous  Spar,  of  a  fine  ochre  yellow  color,  and  more  or  leas 
crystallized.    From  Ozhaver  in  the  north  east  of  Iceland. 

Oxide  or  Arsenic.     (See  White  Jlrsenic.) 

OSOKERITE. 

Massive.    Compositioii.  Impalpable. 
Color,  between  green  and  brown. 
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Oxygen. 


H«rdiia«,  may  be  kneaded  betweeo  the  fingers  like  dooffa. 
Sp.  gr.  as  0-955 . . .  0*970. 

1.  It  melts  in  the  flame  of  a  candle,  into  a  dear  maai.  It  is  neltber 
soluble  in  alcohol  nor  water,  eren  when  boiling,  and  but  slowly  so,  in 
ether  and  spirits  of  turpentine.  It  bums  like  wax  with  a  soft  clear 
flame,  and  on  being  extinguisbed,  diffuses  an  agreeable  odor. 

2.  It  occurs  at  Slaulk  in  Moldavia. 

OXYGEN.    Pure  Oxygen-Gas. 

Gaseous.    Transparent. 
Sp.gr.  =1-1111. 

1.  Oxygen-gas  is  a  powerful  supporter  of  combustion. .  A  freshly 
extinguished  taper  introduced  Into  a  small  vial  of  it,  is  immediately  re- 
kindled with  a  slight  explosion ;  and  iron-wire,  on  being  pravioosly 
heated,  bums  In  it,  with  brilliant  scintillations.  It  b  wholly  free  from 
odor  and  taste. 

2.  The  evolution  of  oxygen  from  vegetables,  iti  only  natural  nouree, 
depends  upon  the  influence  of  vitality.  The  carbonic  acid  they  absotb 
if  decomposed,  the  carbon  appropriated  by  the  plant,  while  this  speeies 
is  set  at  liberty.  Its  emission  from  vegetables  may  be  detected  by  ex- 
posing a  healthy  mint  of  some  kind,  in  a  bell-glass  of  water  over  a  pneu- 
matic cistern  to  tbe  sun  of  a  summer's  day :  the  oxygen-gas  will  eolleet 
in  the  upper  part  of  the  receiver,  and  may  be  transferred  to  a  convenient 
vessel,  and  tested  in  the  usual  manner. 

Paranthine.     (See  Scapolite.) 
Paroasite.     (See  Hombhnde.) 
Paulite.     (See  Hypersthene.) 
Pearl-Glimmer.     (See  Margaritt.) 
Pearlspar.     (See  Dolomite.) 
Pearlstone.     (See  Pitcluione.) 
Pectolite. 

In  spheroidal  massei :  composition  columnar,  diverging. 
Lustre  vitreous  to  pearly.    Color  white,  yellowish  or  greyi^ 
Hardness,  between  Fluor  and  Feldspar.    Sp.  gr.  ss  2*09. 

1.  Before  the  blow-pipe,  it  yields  a  white,  transparent  glass.    After 
having  been  calcined,  it  forms  a  jelly  In  muriatic  acid. 
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Oxygen. 


2.  Jifialy$%8. 

By  KoBBLi.. 
Silica  .......        51.80 

Lime                -.-....  88*77 

Soda                 8-S6 

Potash              1-67 

Water              8-89 

Alumina  and  oxide  of  iron         ....  0*90 

8.  It  occurs  on  Natrolite,  a  variety  of  Mesotype,  at  Monle  Baldo  in 
South  Tyrol. 

Pegamtitc. 

Primary  form.    Right  rhomhic  prism.    M  on  M as  127 . . .  128^. 

Secondary  form.  Primary  form,  haying  the  acute  lateral  edges, 
and  the  acute  terminal  angles,  truncated. 

Cleavage,  parallefwith  P,  but  difficult ;  also  parallel  with  the 
shorter  diagonal  of  the  prism.    Fracture  cenchoidal. 

Lustre  vitreous.  Color  green,  pistachio,  leek,  apple  or  grass : 
also,  pale  monntain  green,  greenish  grey,  and  greenish  white. 
Streak  white.    Transparent  or  translucent. 

Brittle.  Hardness  (scale  of  Bheithavpt)  s=5*25  . . .  6*60.  Sp. 
gr.ss2-492...2  496. 

1.  Before  the  blowpipe,  in  the  tube,  It  gives  much  water.  On  char- 
eoal,  it  loses  its  color,  imparting,  at  the  same  time,  a  beautiful  green 
color  to  the  flame  of  the  lamp.  It  is  infusible.  It  contains  28| ...  34 
per  cent,  of  water. 

2.  It  has  been  found  on  a  hill  between  the  lakes  Strieges  and  Frank- 
enberg,  where  it  occurs  in  %  transitwn  flinty  slate. 

8.  It  is  probably  a  variety  of  Wavellite. 

Pbomatolits.     (See  FtUspar.) 
Pbliom.    (See  lolite.) 

PSLOKONITE. 

Massive ;  composition  impalpable.    Fracture  conchoidal. 

Lustre   vitreous,    feeble.    CAor  bluish  black.    Streak  liver- 
brown.    Opake. 
Hardness  »  8*0.    Sp.  gr.  ss  2*60 . . .  2*66. 

1.  It  is  very  soluble  in  muriatic  add,  the  solution  having  a  pistachio- 
green  color. 
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Peridot. 


1.  It  ifl  Iboiid  in  tile  Terra  Amtrilla  and  the  Remolinoa  in  Chili,  akof 
with  Oreen  Malachite,  and  an  unknown,  blaci^iah  browo  niineral  wifli  i 
yellow  streak. 

Peponitc* 

Massif  e:  oompoeition  lamellar,  rarely  columnajr*  impalpable. 
Cleavage,  apparently  parallel  to  the  nides  of  a  rhombic  prisB. 
Lustre  pearly.    Color  lake,  and  mountaln-greeo.    Streak  grsca- 
ish  white.    Translucent,  only  on  the  edges. 
Hardness  s=  2'0.    Sp.  gr.  =  2*909. 
Emits  an  argillaceous  odor  when  moistened. 

1.  Locality  not  mentioned. 

PERIDOT.     Prismatic    Chrysolite.     Mohs. 
Primary  form.     Right  rectangular  prism. 
Secondary  form. 


P  on  T  or  rf         -        -         90°  OC  Phillips. 

P  on  e  -        - 
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Irregular  forms,  grains. 

Cleavage,  parallel  with  P  easily  obtained,  spmetimes 
traces  of  T.  Fracture  conchoidal.  Si^face,  the  faces  of 
the  prism  streaked  horizontally,  those  of  the  rest  of  the 
faces,  smooth  and  even.  The  grains  possess  an  uneven  sur- 
face. 

Lustre  vitreous.  Color  various  shades  of  green,  as 
pistachio-green,  olive-green,  nearly  asparagus-green  and 
grass-green,  sometimes  passing  into  brown.  Streak  white. 
Transparent . . .  translucent. 

Hardness  =6-6  ...  7-0.  Sp.  gr.=3-441,  a  crystallized 
variety. 

Compound  Varieties.  Irregular  spheroidal  masses,  im- 
bedded in  rocks :  composition  granular,  individuals  easily 
separated,  faces  of  composition  uneven  and  rough. 

1.  Before  the  blow-pipe,  it  aMames  a  darlcer  color,  but  does  not  melt 
or  lose  its  transparency.  It  loses  its  color  in  nitric  acid.  Varieties  of 
the  present  species  may  be  produced  artificially,  by  mingling  the  constit- 
uents in  the  requisite  proportions,  and  exposing  them  to  a  high  tempera- 
ture. 

2.  Jinalyaia. 

By  Klaprotr.        By  Shbpaju).      By  Klapiotb. 


By  Klapboth 
rar.  Chrysolite. 


▼ar.  Chrysolite,    var.  Chrysolite 
fr.  meteoric  iron.  fr.  meteoric  stone. 


var.  Olivine. 


Silica  8900  4100  42-30  60-00 

Magnesia    .  43-50  48-60  8146  88  50 

Ox.  of  iron.  19  00  18-50  20  67  .        12  00 

Lime  000  900  0-00  0*25 

Soda,  ^ 

Ox.  chrome,  &>  0-00  0-00  5-57  0-00 

Sulphur  3 

8.  The  original  repository  of  the  im'planted  crystals  of  Peridot  is  not 
known  :  they  are  said  to  come  from  Upper  Egypt,  and  are  freqnenCly 
brought  to  Europe  by  way  of  Constantinople.  Less  distinct  crystals  and 
imbedded  grains  are  fbund  in  lava,  In  Tarloos  kinds  of  basalt,  A€.»  as  is 
the  neighborhood  of  Vesurius,  in  Saiony,  Bohemia,  Silesia,  Hungary, 

YOlr.  II,  9 
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Peridot — ^Periklin. 


he.    It  ocean  in  large  tpberoidal  masaes,  which  are  not  pebbles, 
with  Brooiite  io  Trap  tuff,  at  KapfeDttein  in  Lower  Hungmrj»  end  it 
Habichtawald  in  Hessia.    It  ii contained  also  in  the  Meteoric  Iron  el's- 
heria,  aa  well  as  in  m|py  meteoric  atonea  that  haire  fidlen  at  difiercstpe- 
rloda. 
4.  The  tranaparent  yarietiea  are  aometimes  used  aa  gema. 

PERIKLIN.    HeterotoraousFeld-Spar.  Mohs. 
Primary  form.     Doubly  oblique  prism. 

Fig.  881. 
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Secondary  form. 

Fig.  882. 
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Cleayage,  parallel  to  P  and  T  perfect,  to  M  only  in 
traces. 

Fracture  uneven. 

Lustre  pearly,  sometimes  vitreous  upon  P  and  T.  Color 
white,  yellowish  and  reddish.  Streak  white.  Senii-traos- 
parent,  to  translucent  on  the  edges. 

Brittle.     Hardness  =6*00.     Sp.  gr.  =^2*54  • . ,  2-55. 

Compound  Varieties.  Twin-crystals ;  axis  of  revolu- 
:ion  perpendicular  to  the  prismatic  axis. 

Fig.  888.  •    , 


/ 


u 


Massive :  composition  granular. 

1.  Before  the  blow-pipe,  it  melts  whh  difficalty  into  a  femi-trtnip*- 

rent  glase. 

2.  jinakfitM, 

By  QMmtsiv. 

Silica                  67*M 

Alumina             18-98 

Soda                    8-99 

Potash                8'41 

Lime                  0*16 

Protoxide  of  iron 0*48 

8.  It  is  found  at  Zoblits  in  Saxony,  entering  into  the  composition  of  a 
lienite ;  also  in  crystals  with  RntUe  in  the  Tyrol,  on  St.  Oothaidp  and  In 
the  Saualpe  of  Carinthia. 


1 
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Petalite. 


Peritomous  Lbad-Bartte.     (See  Kerasite.) 

PETALITE.     Prismatic  Petaline-Sp'ar.     MoHS. 

Primary  form.     Doubly  oblique  prism  ? 

Cleavage,  a  prism  of  95^  nearly,  and  parallel  with  its 
longer  diagonal ;  the  latter  more  distinct.  Fracture  imper- 
fectly conchoidal. 

Lustre  vitreous,  inclining  to  resinous ;  pearly  upon  faces 
of  cleavage.  Color  white,  with  tinges  of  blue,  pink  and 
green.     Sireak  white.     Translucent. 

Brittle.     Hardness  =6*0  . . .  6-6.     Sp.  gr.  =2"439. 

Compound  f^arieties.  Massive ;  composition  colum- 
nar, of  various  sizes  of  individuals,  sometimes  impalpable, 
and  generally  strongly  coherent.  If  the  composition  be 
impalpable,  the  fracture  is  splintery..    Extremely  tough. 

1.  If  exposed  to  the  hi|rhest  heat  of  the  blow-pipe  on  charcoal,  it  Im- 
comefl  glassy.  somi-tran^pareDt  and  white,  but  melts  only  upon  the  edges. 
i     •     If  gently  heated,  it  euiitg  a  blue,  phosphorescent  light. 

2.  AnalysiB. 
By  AAFWEDsoir.  By  GMBX.xir. 

Silica  .  79-212  7417 

Alumina  17-225        .  17  41 

Lithia  6  761  .         .  6i« 

Lime  .  0-000  .  0-82 

8.  Petalite  occurs  in  the  Swedish  island  of  Uton,  where  it  occurs  in 
boulders  of  limestone,  accompanied  liy  Quartz,  Feldspar  and  Tourmaline. 
In  the  United  States,  its  only  locality  is  Helton,  (Mass.)  where  it  exiati 
in  a  lime-quarry,  along  with  Scapolite,  Sphene  and  Pyroxene. 


Petroleum.     (See  Bitumen.) 


Petrosilex. 

Massive :  composition  impalpable.    Fracture  fine  grained. 
Lustre  waxy.    Colors  rarioui,  grey,  green,  brown  and  red. 
^Translucent. 
Hardness  ss  7-0. 
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1.  Before  the  blow-pipe,  it  fuses  with  i^eater  difficulty  than  Feldipar. 


2.  jinalyni. 


By  Bbrthikr. 


A  red  Tarictj,  fxxiin 
Sahlberg  in  giredon. 

A  blackish  green  Tarltt  j» 
from  Aran. 

Silica 

79-6 

67-60 

Alumina 

12-2 

8-70 

Lime 

00 

860 

Soda 

60 

6-70 

Potash 

00 

6-50 

Magnesia 

11 

1*50 

Oxide  of  iron 

0-6 

860 

8.  Petrosilez  is  probably  a  variety  of  Feldspar,  or  Albite. 

PHARMACOLITE.     Hemi-prismatic   Gypsum- 
Mica. 

Primary  form.     Right  oblique  angled  prism. 
Secondary  forms. 


Fig.  834. 


Fig.  385. 
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The  crystals  are  lengthened  in  the  direction  of  T,  (edges 
of  combination  between  T,  n  and  P,)  and  attached  at  one 
of  the  extremities,  in  most  cases  several  together,  so  as  to 
(brm  stellated  or  divergent  groups.  On  the  disengaged  ter- 
miottions  of  the  crystals,  one  of  the  faces/  is  enlarged,  so 
u  generally  to  make  the  other  disappear. 

9* 


1 
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Pharmacolite. 


Cleavage,  parallel  to  P  highly  perfect,  and  easily  obtain- 
ed. Fracture  uoeveo.  Surface,  faces  P  and  n  are  deeplj 
streaked  parallel  to  their  common  edges  of  combinatioo. 

Lustre  vitreous.  P  slightly  inclining  to  pearly,  both  upoo 
faces  of  cleavage  and  of  crystallization.  Color  white,  in- 
clining to  yellowish.  Sureak  white.  Transparent,  or  trans- 
lucent. 

Sectile.  Thin  laminae  are  flexible  in  a  direction  (W- 
pendicular  to  the  edges  between  T,  n  and  P. 

Hardness  =2-0 . . .  2-6,  nearer  the  latter.  The  perfect 
faces  of  cleavage  are  below  2*0.     Sp.  gr.  =2"730. 

Compound  Varietiet.  Globular  aggregations  of  acic»- 
lar  crystals.  Reniform,  botryoidal  and  stalactitic  shapes. 
Composition  thin  columnar . . .  impalpable.     Farioaceoos- 

1.  The  crystals  above  described,  were  first  observed  upon  a  specioeB 
whose  locality  is  unknown,  associated  with  the  Haidingerite,  bat  h>^ 
^ince  been  discovered  at  Wittichen. 

2.  Before  the  blow-pipe,  it  emits  an  arsenical  odor,  and  mettt  wib 
difficulty  into  a  white  enamel.    It  is  dissolved  in  nitric  acid  without  et* 

ferveseence. 

8.  jinahfH$. 

By  K1.APROTH.  By  John.  By  Ti7BJ««- 

tr.  Wittichan.  fr.  Andreasberg. 

Lime  2500  27-28)  ^^ 

Arsenic  60  54  46-68  5 

Water  24-46  28*86  27-09 

4.  It  is  found  in  the  principality  of  Farstenberg,  at  Andreasberg  !&  ^ 
Hartz,  at  Riechelsdorf  in  Hessia,  and  other  places,  In  veins  that  also  ^' 
tain  Native  Arsenic  and  Smaltine. 

5.  The  description  of  the  Pieropharmaeolite  does  not  differ  fhxB  ^ 
given  above  of  the  Pharmacolite.  The  only  diflbrence  ooimM>  ^  * 
«mall  quantity  of  magnesia,  8-218  p.  c,  which  the  former  oooiaiitf*  ^ 
comes  from  the  cobalt  mines  of  Riechelsdorf  in  Hessia. 

Phariiacosidbritx.    (See  Ciiie-Qre.) 
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PflASTlNE. 

Mamive  :  composition  lamellar,  impalpable.  Cleavage,  paral- 
lel -with  the  sidea  of  a  rhombic  prism,  in  traces ;  }ilso,  with  its  two 
diagonals  most  distinct,  parallel  with  the  shorter. 

Lustre  pearly.    Color  grey.    Streak  white. 

Hardness  es  1*25 . . .  1-50.    Sp.  gr.  =  2*826. 

1.  Locality  not  mentioned. 

PHENAKITE.    Phenakine  Emerald. 
Primary  form.     Rhomboid.     P  on  P=1160  25/. 
Secondary  form. 

Fig.  836. 


P  on  6         -         -         -         1470  42'  30" 
Ponn        -        -        -         122     17    30 

Cleavage,  parallel  to  n. 

Lustre  vitreous.     Color  bright  wine  yellow,  iDcIining  ta 
red ;  also  inclining  to  white.     Transparent . . .  opake. 

Hardness,  above  Quartz.     Sp.  gr.  =2*969.' 

1.  JinalyaiM. 

By  Hartwall. 

SiUca                   6614 

Glueina               44-47 

Alumina  and  magnesia        ....  0*89 

2.  It  if  found  in  Perm,  86  werita  from  Catharinanburg. 
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Picrolite. 

PICROLITE.      Fibrous   Atelene    Picrosminc. 

Massive :  compositioQ  thin  columnar,  consisting  ofstraii^ 
ind  delicate  individuals.    Fracture  uneven,  rarely  splintery. 

Lustre  vitreous  :  in  verj  thin  individuals,  satiny.  Color 
some  shade  of  green  or  greenish-white,  greenish-grcj, 
mountain  green,  oil-green,  leek-green,  and  blackish-greeo. 
Translucent  on  the  edges. 

Brittle,  except  in  the  finest  fibres^  when  it  is  flexible. 
Hardness  =3-0 . . .  4-0.     Sp.  gr.  =2-591. 

1.  When  heated  before  the  blow-pipe  in  thin  fragmeDts,  it  coils  ap  at 

the  extremity/ and  fuses  into  an  opake,  white  mass.     With  pbosphorit 

•alt,  it  melts  into  a  transparent  glass,  with  the  exception  of  a  skeletoo  tf 

silica. 

2.  jffio/ysti. 

Bt  Almroth. 
Silica  40-04 

Magnesia 3S-80 

Water 908 

Protoxide  of  iron 8*28 

Carbonic  add 4*70 

S.  TMs  species,  as  first  described  by  Hausman ir,  (with  no  oUief 
properties  than  its  columnar  composition,  a  faint  pearly  lustre,  a  leek 
green,  to  yellow  color,  streak  a  little  shining,  and  hardness  from  3-0. . . 
6*0,)  was  quoted  as  forming  irregular  veins  in  the  beds  of  Magnetis 
Iron  of  Taberg  and  Nordmayken  in  Sweden,  and  as  occurring  at 
Baitbanrtilw  in  Silesia.  As  described,  above,  it  has  several  localities  in 
the  United  States.  In  particular,  it  occurs  in  large  masses,  which  eziit 
in  irregular  seams  in  the  vcrd  antique  marble  of  West  Haven  and  Mfl> 
ford,  (Conn.^ ;  at  which  places  the  individuals  are  coarse,  and  sometimes 
a  little  curved.  At  Weathersfield  in  Vermont,  it  forms  numerous  nar- 
row veins  through  a  scrpcniine  rock,  which  also  contains  Dolomite*  the 
individuals  being  very  thin,  and  exhibiting  a  satiny  lustre.  At  Kelly 
Vale,  in  Vermont,  also,  it  is  found  in  somewhat  wider  veins,  coansly 
oolumnar,  of  a  light  oil- green  color,  and  containing  much  y^low.* 

*  The  foregoing  American  varieties  aflbrded  the  description  aliove giv- 
en* respecting  color,  composition,  specific  gravity,  hardness,  and  beha* 
vior  before  the  blow -pipe.    These  also  lost  18*04  p.  c.  wt>  oo  calcinatisn 
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The  thin  seams  of  Asbestus,  so  called,  in  the  Serpentine  of  Newbnry- 
port,  (Mass.)  Newport,  (R.  I.)  and  numerous  other  plac^  in  New  Eng- 
land, probably  belong  to  this  species. 

PicNiTE.     (See  Topaz.) 
PicROPHARMACOLiTE.     (See  PkarmacoKte.) 

PICROSMINE.     Prismatoidal  Atelene   Pic- 
rosmine. 

Primary  form.    Right  rectangular  prism  :  from  cleavage. 

Cleavage,  affords  the  form  in  the  annexed  figure. 

Fig.  887. 


ft  on  t 
sons 


1170  4y 

126     52 


Parallel  to  M,  the  cleavage  is  perfect ;  parallel  to  T  less 
so,  and  least  of  all,  to  ft*. 

Fracture  uneven,  scarcely  perceptible. 

Lustre  pearly,  distinct  upon  M,  inclining  to  vitreous  upon 
the  others.  Color  greenish-white,  passing  into  greenish- 
grey  and  mountain-green,  sometimes  also  oil-green,  leek- 
green,  and  blackish  green.  Streak  white,  dull*  Translu- 
cent on  the  edges. 
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^  Picrosmine. 

Very  sectile.  HardDess3s3«5 .  • .  3*0.  Sp.  gr.  =2'tt, 
of  a  cleavable  compound  variety.  2*596,  of-  a  column^ 
Tiriety. 

Compound  Varieties,  Massive  :  composition  graaoltf) 
itrongly  coherent.  If  the  composition  becomes  imp^ 
Ue,  the  fracture  is  earthy.  The  particles  of  coluoutf 
composition  ace  very  thin  ;  fracture  splintery. 

1.  Before  the  blow-pipe,  it  is  infusibte,  but  {j^ves  out  water,  becotfl 
first  black,  then  white  and  opake,  and  acquires  a  degree  of  hardaMi 
nearly  =  50.  It  ia  soluble  in  phosphoric  salt,  with  the  exceplioai't 
■Uica-skeleton.  When  treated  with  a  solution  of  cobalt,  it  asiuMi  > 
pale  red  color.  It  appears  therefore,  to  contain  water,  silica  and  iMI* 
liesia. 

S.  The  cleavable  varieties  have  ^l>een  found,  acoompaDied  by  'V* 
netic  Iron,  and  Dolomite,  in  a  bed  in  primitive  rocks.  The  only  loctBtT 
hitherto  known,  is  the  iron  mine  called  Engelsburg,  near  Presotts  v 
Bohemia. 

S.  It  is  likely  that  several  varieties  of  Asbestos  fall  within  the  pi«M*' 
species. 

PicTiTB.     (See  Turneriie.) 

PlITELITB. 

Nickel-Ochre,  mixed  with  clay. 

PlNGUlTE. 

Massive :  impalpable :  resembles  Green  Iron-Ore. 
Fiacture  larg^e  conchoital. 

Lustre  resinous.    Color,  siskin-green  and  otUgreen.    Sif** 
paler.    Translucent  on  the  edges. 
Hardness  =  1.     Sp.  gr.  =  2-81. 
Emits  an  earthy  odor,  when  moistened. 

1.  Jinalyiis. 

By  Kahstbjt. 
Silica  86-90  . 

Peroxide  of  iron 29*60 

Protoxide  of  iron  ......  6*10 

Alumina                      1*80 

Magnesia                     0'45 

Oxide  of  manganese 0*14 

Water                         28*10 
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S.  It  occurs  in  a  vein  of  Heavy  Spar,  io  the  mine  or  Neu  Beichoit 
GlOck,  in  the  mine  of  Saxon  Erzgebirge,  and  at  Geilsdorf  in  Plauen. 

Finite.     (See  Mka.) 

PiSSOPHANE. 

Stalactttic,  massive,  and  impalpable.    Fracture  conchoidal. 

Lustre  vitreous.  Color  pistachio- green,  asparagus-green^  and 
olive-green,  passing  into  brown.  Streak  white ;  in  the  brown 
variety,  a  pale  yellow.    Transparent  to  trsnslucent 

Hardness  =  1-76 . . .  2-60.     Sp.  gr.  s  1*92 ...  1-98. 

It  falls  to  pieces  in  water. 

1.  It  occurs  at  Reichenbach,  and  in  Gamsdorf. 

PITCHBLENDE.     Unclea?able    Baryte-Ore. 

Regular  forms  and  cleavage,  unknowD.  Fracture  con- 
cboidali  uneven. 

Lustre  imperfectly  metallic.  Color  greyish-black,  incli- 
ning sometimes  to  iron-black,  also  to  greenish  black  and 
brownish  black.     Streak  black,  a  little  shining.     Opake. 

Brittle.     Hardness=5*5.     Sp.  gr.=6*4b8. 

Compound  Varieties,  Reniform  :  composition  colum- 
nar, impalpable ;  aggregated  into  a  second  curved,  lamel- 
lar composition,  the  faces  of  composition  being  smooth  and 
shining.  Massive :  composition  granular,  individuals  not 
distinguishable. 

1.  Alone,  Itebre  the  blow-pipe,  it  is  infusible,  but  it  melts  with  borax 

into  a  greyish  scoria.    If  reduced  to  powder,  it  is  slowly  soluble  in  nitric 

acid. 

2.  Jlnalysit. 

By  Klaproth.  By  Pvaff. 


Protoxide  of  uranium 

86-50 

.      84-62 

Protoxide  of  iron 

2-60 

824 

SiUca 

5  00        ..         . 

202 

Sulphuret  of  lead 

600        ..         . 

4-20 

Oxide  oleobalt 

000       ..       . 

1-42 
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5.  It  chiefly  oecun  in  silver  veins,  and  is  accompanied  by  wknumo 
of  silver  and  lead,  and  often  Inlimately  mixed  with*  Yellow  Copper  Vf- 
rites  and  Galena. 

4.  Its  chief  localities  are  Johanngeorgenstadt,  Marienberg,  Annaba^ 
and  Schneeberg  in  Saxony ;  and  Joachimsthal  and  Fribus  in  Bobeaiii> 
In  Cornwall,  it  has  been  found  in  the  tin  mines  of  Tincroft  aixl  Tolcsa, 
n^ar  Redruth. 

6.  It  is  used  in  painting  upon  porcelain,  yielding  a  fine  orange  cskr 
in  the  enamelling  fire,  and  a  black  one,  in  that  in  which  the  porcelain  it* 
lelf  is  balced. 

PITCHSTONE.     Empyrodox   Quartz.      Mohs. 

Regular  fornas  unknown.     Grains. 

Cleavage  none.  Fracture  concboidal,  sometimes  higblj 
perfect,  sometimes  less  distinct.  Surface,  the  larger  grains 
uneven  and  rough,  the  smaller  ones  smooth. 

Lustre  vitreous  and  resinous.  Color  black,  brown,  red, 
yellow,  green,  grey,  white  :  none  of  ibem  bright.  There 
occurs  a  distinct  velvet-black.  Streak  white.  Faiodf 
transparent . . .  translucent  on  the  edges. 

Hardness  =  6-0  . . .  7-0.  Sp.  gr.  =  2-395,  Obsidian 
from  Iceland;  =2-212,  Pitcbstone  from  Meissen- 
.  Compound  Varieties.  Massive :  composition  granular, 
strongly  connected,  so  as  to  be  scarcely  recognizable; 
fracture  more  or  less  perfectly  concboidal,  uneven  and 
splintery.  The  whole  mass  is  often  traversed  with  sepa- 
rating faces,  which  may  be  considered  as  rudiments  of  the 
faces  of  lamellar  composition  :  often  the  composition  b 
granular,  thick  or  thin,  and  generally  bent ;  the  faces  of 
composition  being  smooth,  and  possessing  pearly  lustre. 
Small  grains  of  Obsidian  are  often  enveloped  in  a  number 
of  successive  thin  coats ;  several  of  these  are  again  sur- 
rounded by  6ther  coats,  and  so  on  several  times^  which  pro* 
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Pitchstooe. 


duce  a  very  remarkable  compositioD.  Vesicular :  the  cav- 
ities often  elongated  in  one  directton,  parallel,  and  in  such 
number,  that  the  mass  appears  fibrous,  and  of  a  pearly 
lustre. 

1.  The  Tftrieties  of  Pitchstone  have  generally  been  treated  of  under 
four  Bpeciea :  viz.  Obaidlan,  Pitchatone,  Pearlstone,  and  Pumice.  Ofrai- 
dtan  poaMsaea  the  moat  perfect  conchoidal  fracture,  and  high  degreea  of 
a  pure  vitreoua  lustre.  A  variety  of  Obsidian  which  is  transparent,  ia 
called  MarekaniU.  When  the  high  perfection  of  the  conchoidal  frac- 
ture disappears*  and  we  meet  with  an  uneven  or  aplintery  fracture,  it* 
luatre  at  the  same  time  diminishing  and  passing  into  resinous,  we  are 
presented  with  the  variety  Pitchstone.  Pitchstone  often  coDtains  those 
ikcea  of  distinct  concretion,  which  arise  from  composition.  When  these 
are  numerous,  variously  curved,  and  containing  but  little  matter  be- 
tween them,  a  transition  into  Pearlttone  is  formed ;  the  peculiarity  of 
which  dependa  upon  the  roundish  masses  into  which  it  separatea,  and 
which  generally  allow  themselves  to  be  resolved  into  thin  films,  not  unfre- 
qaently  iocluding  a  grain  of  Obsidian.  The  Obsidian  itself  is  often  vesi- 
cular, the  cavities  being  small,  and  keeping  a  constant  direction.  If 
there  are  a  great  many  of  them  of  larger  sizes,  the  whole  mass  becomes 
apparently  very  light,  the  original  color  disappears,  and  there  is  pearly 
or  silky  lustre  in  one  direction.    Thus  Pumiee  is  generally  formed. 

2.  Before  tbe  blow-pipe,  these  varieties  melt  with  more  or  less  facility, 
according  to  the  fusibility  of  their  ingredients,  into  a  vesicular  glaaa,  or 

they  yield  an  enamel, 

8.  Analyns. 
By  DsacOTiu.    By  BaaTRixa.  By  Klaproth . 


vnr. 
Obsidian. 

var. 
Pitchbtone. 

.    7300 

v«r.           var. 
Pearlstone.  Fomlce. 

Silica 

.       7200 

6946 

.    72-25    •    77-50 

Alumina  . 

12  60 

2-60 

14-50 

.     1200    .     17-50 

Potaah 

Soda 

;    J  10  00 

C712 
^508 

, 

000 
1-75 

:  J:SI}-  »«o 

Ox.  Iron  and 

mang.   2  00 

260 

110 

1-60    .      1-79 

Lime 

000 

k 

754 

100 

0-50    .      0-00 

Magnesia 

000 

• 

2-60 

,000 

000    .      000 

Water 

000 

800 

8-50' 

4-50    .      000 

TOL.  II. 

10 

' 
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Pitcfastone. 

4.  Pitchstooa  fi^rms  mouQUin  inaMes,  and  is  generally  in  ckMOft* 
nezion  with  poq>hyry.  Many  of  the  other  Teriettes  occur  under  obOv 
circumstances.  It  Is  often  the  paste  of  Certain  kinds  of  porpbyryi  cflt* 
taloing^  imbedded  crystal!  of  other  minerals;  and  in  a  dmtlar 
Obddian,  Pearlstone,  and  Pumice,  form,  each  their  porphyry, 
ted  after  the  kind  of  paste  which  contains  the  crystals.  All  these  tu*' 
ties  occur  also  in  beds  m  sandstone,  in  which  it  has  been  obserfsdv' 
in  some  places  they  lie  regularly  between  the  strata,  or  abrupdj**' 
fame  another  situatioo,  interrupt  the  strata,  and  then  appear  in  the  ibip 
of  regular  veins.  Several  of  the  pitchstone  veins  in  red  sandstone  ««■ 
to  have  the  same  origin  ;  but  it  cannot  be  determined  whether  thiiil* 
it  the  case  in  similar  vehis  in  granite,  where  they  likewise  occur.  0^ 
aidian  frequently  occurs  in  grains.  Pumice,  and  several  of  the  staff 
varieties  ofTitchstone,  are  products  of  active  volcanoes. 

5.  Considerable  masses  of  very  distinct  Pitchstone  occur  on  tbe  fad 
of  the  Saxon  metalliferous  mountains  at  Meissen,  also  atPlsniKB^ 
Zwickaw,  passing  into  Obsidian  in  the  isle  of  Arran.  Pearlstone,  ioc^*' 
ding  grains  of  Obsidian,  Is  found  between  Tokay  and  Keresztur,ti^*^ 
GlaahQtte  near  Schemnitz  in  Hunj^ary,  at  Cabo  de  Gata  in  Spaio,  BCtf 
Ochotzk  in  Siberia,  &c.  Obsidian  is  very  frequent  in  Iceland,  when* 
exists  in  grains,  angular  pieces  and  beds ;  it  is  also  found  at  SchefliDiB 
and  Glashatte  in  Hungary,  of  a  green  color  at  Moldauthein  in  BobeBA 
and  shewing  every  stage  of  the  passage  into  Pumice,  in  the  Upai^  "'' 
ands,  also  in  Tenerifle,  Peru,  and  New  Spain.  Pumice  occurs  at V«*' 
vius,  in  Ischia,  the  Ltpari  islands,  and  several  islands  of  the  Greem 
Archipelago,  in  Teuerlffe ;  near  Tokay,  Schemnitz,  and  other  plt^'' 
Hungary;  near  Andemach,  and  the  lake  of  Laach  on  the  Bhio^}  '* 
Quito  and  Mexico,  &c.  In  several  of  these  countries,  also,  it  i>  Bi^ 
with  in  conglomerates. 

6.  Obsidian  is  employed  for  mirrors,  vases,  snuffboxes,  fcc;  inmt*' 
ico  and  the  bland  of  Ascension,  very  sharp  edged  fragments  are  uiedv 
.tools  and  weapons.  Pumice  yields  a  well  known  material  for  griofllf 
and  polishing,  and  is  also  employed  as  a  filtering  stone. 

PiTCHT  Ibon-Ore.     (See  Iron  Sinter  and  TripUU*) 

m 

Plasma*     (See  Quartz.) 
Fleonaste.     (See  Spinel.) 
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Plumbago. 


PLUMBAGO.     Rhombohedral  Graphite-Mica. 

MOHS. 

Primary  form.     Rhomboid,  of  unknown  dimensions. 

Secondary  forms.  1.  Six  sided  prism.  2.  Six  sided 
prism,  with  terminal  edges  truncated.  The  crystals  inva- 
riably possess  a  tabular. appearance. 

Cleavage,  perpendicular  to  the  axis  of  the  rhomboid,  (or 
parallel  with  the  bases  of  the  hexagonal  tables,)  perfect. 
Fracture  uneven,  scarcely  observable.  Surface,  bases  of 
the  prisms  generally  smooth,  or  faintly  striated  parallel  to 
their  edges  of  combination ;  the  rest  of  the  faces  rough. 

Lustre  metallic.  The  highest  degrees  of  lustre  are  found 
upon  the  perfect  faces  of  cleavage,  and  upon  the  bases  of 
the  hexagonal  tables.  Color  iron-black,  dark  steel-grey. 
Streak  black,  shining.     Opake. 

Sectile.  Thin  laminae  are  highly  flexible.  Hardness 
s=l*0...20.     Sp.  gr.  =2*089 1. 

Compound  f^arieties.  Massive :  composition  granular, 
the  individuals  flat  and  scaly,  of  various  sizes,  frequently 
impalpable.  Of  the  latter,  the  fracture  is  cbncboidal  or 
even. 

1.  In  a  high  degree  of  heat,  it  is  eombuitible,  and  leovea  a  reaidae  of 
ttzUe  of  iron.    It  is  infusible. 

2.  Anahf»ii» 

By  ScHBELE.        By  Vavqueliic    By  Saubsviis. 

Carbon  -        8100        -        -        92  00  -  96-00 

Iron  -        10-00        •        .  800  -  4-00 

Oxygen  -  9-00        -        -  0  00  -  0  00 

8.  The  yarieties  of  this  species  are  found  in  beds,  or  form  beds  by 
themselvet,  in  slaty  and  ancient  trsp-roclis.  They  seem  often  to  replace 
Mica  and  Taic  in  certain  rocks.  It  is  particularly  in  beds  of  limeatone 
that  the  crystallised  variety  of  Plumbago  occurt.  It  if  likewise  met 
with  in  the  coal  formatioo. 
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Plumbago — ^Pliimbocalcite. 

4.  One  of  Che  nMMt  remarkable  depodu  of  PInmbago  ia  at  BonvvMt 
in  Camberland,  in  a  bed  of  trap,  very  much  interrupted,  and  aitenalas 
with  clay-alate.  It  oceurt  crystallized  in  Greenlabd,  in  the  pariA  d 
Pargas  In  Finland ;  and  different  yarietlea  are  known  from  tba  Tynl, 
Salzburg,  Piedmont,  France,  Spain,  and  Norway. 

Plumbago  is  of  very  common  occurrence  in  the  United  States.  Ssm 
of  the  handsomest  crystallized  varieties  occur  near  TTcooderoga  oa  Uki 
George,  upon  Roger's  rock,  where  it  is  associated  with  Pyrozeae  in' 
Sphene ;  and  in  the  vicinity  of  Amity,  Orange  county,  (N.Y.)  at  whia 
place  it  occurs  in  white  limestone,  with  Spinel,  Brucite,  HomblsBdei 
&c.  A  compact  variety  is  found  in  large  masses,  diseemlnated  in  vem 
through  gneiss,  at  Sturbrtdge,  (Mass  )  A  similar  variety  occuri  stGrtt" 
Title,  (Lower  Canada,)  along  with  Sphene  and  Tabular  Spar,  in  whm 
limestone. 

5.  Plumbagro  is  much  employed  iu  the  manufacture  of  lead  peDm 
and  of  crucibles.  It  is  also  used  to  diminish  friction,  and  to  protect  tf<* 
from  oxidation. 

PLUMBOCALCITE.     Microtine  Limc-Haloidc. 

Primary  form.     Rhomboid.     P  on  P  =  104^  S^  80". 

Surface  of  the  crystals  rounded. 

Lustre  pearly.  Color  while.  Traosparedt  to  translu- 
cent. 

Hardness  =2-6 . . .  3-0.     Sp.  gr.  =2'82. 

Compound  Varieties,     Massive. 

1.  Heated  in  a  platina  crucible,  or  in  a  glass  tube,  it  decrepitates,  tiw 
after  some  time  assumes  a  brownish,  or  pale  reddish,  tint.  A  tmtXi  frtfi' 
ment,  dissolved  in  muriatic  or  nitric  acid,  gives  a  white  precepitate,  wto 
caustic  ammonia,  which  becomes  black  on  the  addition  of  bydroffi)i^i>' 
ret  of  ammonii. 

2.  Analyaia. 
By  TuRKXB. 

^  Carbonate  of  lime <        92*2 

Carbonate  of  lead  .        .     ^.        .        .        .         TS 

8.  It  occurs  at  Wanloekhead  in  Scotland. 
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PIumbo-Gummite. 

PLUMBO-GUMMITE.     Stapbyline  Lead-Baryte. 

Reniform.  Surface  smooth.  Composition  ihtn  colum- 
nar . . .  impalpable. 

Cleavage,  parallel  with  the  sides  of  a  rhombic  prbm,  in 
traces*     Fracture  conchoidal. 

Lustre  resinous.  Color  yellowish-brown  and  reddish- 
brown,  striped.     Translucent. 

Hardness  =4*0 . . .  4-6.     Sp.  gr.  =6'3 . . .  6*4. 

If  rubbed  in  an  isolated  state,  it  acquires  a  strong  nega- 
tive electricity. 

1.  If  qaickly  heated  before  the  blow-pipe,  it  deerepitates,  and  losei  it* 
water ;  but  ia  infusible  by  itself.  With  borax,  it  yields  a  transparent, 
colorless  glass,  without  reducing  the  lead.  Its  powder  is  decomposed 
by  concentrated  muriatic  acid. 

2.  Analysis. 

By  BBRZEI.1U8. 

Oxide  of  lead 40'l4 

Alumina                    37-00 

Water                       18-80 

Sulphurous  acid 0-20 

Lime,  oxides  of  iron  and  manganese           -        •  1*80 

Silica                        0-60 

8.  It  occurs  at  Huelgoet,  near  Poullaouen  in  Brittany,  in  clay-slate, 
along  with  Galena,  Blende,  Iron  Pyrites  and  Pyromorpbite. 

Plusin-Glance. 

Massive ;  in  druses. 

Color,  between  iron-black  and  blackish  lead-grey. 
Hardness  (scale  of  Brbithaupt)  =  8.    Sp.^  gr.  as  6*189 . . . 
8*244. 

1.  It  is  found  at  Freiberg. 

POLYBASITE.     Axotomous   Polypoione- 
Glance. 
Primary  form.    Regular  hexagonal  prism  ? 

10* 


^ 
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Polybashe — ^Poljrballite. 


Secondary  form.  The  primaiy,  haviog  the  tMnninal 
edge&  repli^ced  by  three  or  six  planes. 

Surface  of  the  crystals  streaked  upon  the  terminal  planesy 
parallel  to  the  sides  of  an  equilateral  triangle,  or  parallel 
to  the  alternating  edges  of  the  six-sided  prism*  Fracture 
uneven. 

Lustre  splendent.     Color,  iron-black. 

Sectile.  Hardness  between  Common  Salt  and  Calca- 
reous Spar.     Sp.  gr.=6*214. 

Compound  Varieties.     Massive. 


1.  AnalysU, 
By  RoBB. 

• 
By  Bbaitdbs. 

fr.  Mezica 
1704 

fir. 

Bchemnlts. 
16-83 

fr.  N«o-BioifMiaiero. 

19-4000                     1 

6-09 

0-26 

00000 

S-74 

6-23 

83019 

64-29 

72-48 

66-5000 

9-93 

804 

3-7600 

006 

0S3 

6-4600 

000 

0-59 

00000 

Sulphur 

AntimoDy 

Arsenic 

Silver 

Copper 

Iron 

Ziac 

2.  It  occurs  parUy  in  super-imposed  crystals,  partly  massive "Imd  dis- 
seminated, in  tlie  mine  of  Guanazuato,  in  Mexico ;  also  at  Gaansamez 
in  Durango,  witli  yellovr  Copper  Pyrites  and  Calcareous  Spar ;  also  with 
Stilbite,  at  Andreasberg  in  the  Hartz,  and  probably  near  Freiberg. 

ft 

POLYHALLITE.     Stelene    Brithyne-Salt. 

Massive  :  composition  columnar.  Cleavage  parallel  with 
a  prism  of  115^.     Fracture  splintery,  uneven. 

Lustre  resinous.  Color  smoke-grey  and  pearl  grey, 
flesh-red  and  brick-red. 

Hardness  greater  than  S-O.     Sp.  gr.  =3-7689«     Stbo- 

METER. 

Taste  saliae  and  bitter. 


Ilf 


ignite. 


1.  In  the  flame  of  a  candle*  it  melts  into  an  opake  globule,  and  ia 
readily  diasoWed  in  water,  the  volution  letting  fall  a  precipitate  of  iul* 
phate  of  lime. 

2.  jSndbfni. 

By  BimTaxsR. 

AnomTic 


Sulphate  of  lime 
Sulphate  of  soda 
Sulphate  of  mang.  - 
Sulphate  of  magnesia 
Chloride  of  sodium  - 
Alumina  and  ox.  iron 
Loss  by  calcination    - 


Crystallized. 
40-0  N, 

87-6 

0-5 

00 
16*4 

4S 

20 


Red  maas.  Tar. 
450 
44-0 

00 

0-0 

6-4 

80 

10 


Orey  maas.  rvr. 
400 
29-4  • 

00 
17« 

07 

4-8 

80 


By  Stbombyxb. 
from  IscheL 

Anhydrous  sulphate  of  lime           ....  22*2184 

Anhydrous  sulphate  of  potash         ....  27*6847 

Anhydrous  sulphate  of  magnesia    -        •        -        -  20*0847 

Anhydrous  sulphate  of  iron             ....  0*2927 

Hydrous  sulphate  of  lime                ....  28*4680 

Chloride  of  sodium                           ....  OIMO 

Chloride  of  magnesium                   .        .        .        .  o  0100 

Peroxide  of  iron                              ....  0*1920 

8.  It  occurs  at  Berchlesgaden  and  Ischel,  along  with  Common  Silt, 
Gypsum  and  Anhydrite ;  also  in  the  salt  mines  of  Vie  in  Lorraine. 

POLYMIGNITE.     Melanous   Eruthrone-Ore. 

Primary  form.     Right  rhombic  prism. 

Secondary  form.  Primary,  having  the  lateral  edges 
deeply-  truncated,  or  slightly  bevelled,  and  terminated  by 
four-sided  pyramids,  which,  viewed  as  an  octahedron  with 
a  idiombic  base,  have  angles  of  136^  SO'  and  116^  30'. 


PHYSlOOBATHr. 

Pcdymigniie. 


Cleavsfe,  imperfect  in  the  directioD  of  the  repltciog 
facea  of  the  prism.     Fracture  concboidal. 

Lustre  metallic.    Color  black.    Streak  browo.     Opake. 
Hardness  =6-5.     Sp.  gr.  =4'8. 

I.  Aloii*,  upon  charcoal,  before  ih«  blow-ptpe,  it  b  untltercd.  WiA 
born,  It  dibIU  IdIo  id  iron-colored  gUn.  With  ttll  of  pho«pboni*,  il  ii 
witb  difficulty  dlsiolved;  Ihe  gloss  appearing  reddish  in  (he  rednctkn 
fire,  and  the  color  nax  undergoiag  change  (rem  the  tddilkm  of  tin.  With 
•oda,  it  become)  greylili-red,  but  does  ool  melt. 
a.  Jnalyiis. 
B;  BllXKLiva, 

Titanic  acid  46  30 

Zirconii  •        .        •        .        .        .         14.14 

Oxide  of  Iron 1220 

Lime  420 

Oxide  of  mangiDBM  .....  jfo 

Oiide  of  cefiuia S-00 

Yllria     ,  11-50 

S.  It!  locilily  ie  Fredi  iduvara,  Noi  way,  nhere  it  li  found  in  Zircon. 
drnlte. 

4.  Very  imall,  tron-black  cryatals,  of  a  priimallc  (brni,  whkll  ^v* 
wlUi  the  common  goniometer  M  on  M  =  about  100°,  are  found  with  ihe 
Green  Fcldiparin  lienjlc,  al  Beverly,  (Man.)  Theis  priims  ht*e  tbcir 
lateral  edgei  truDcatcd.     Hnrdneia^es.    Streak  brown;  luitre  me. 
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telllc.    Infusible  before  tbe  blow>pipe,  elone ;  with  nit  of  phoipbonif, 
▼ery  slowly  soluble,  tod  tbe  globule  assttmlng  a  yellowish  color. 

P0LT8PH£BITE. 

la  single  rounded  balls  or  drops»  whose  internal  structure  is 
concentric. 

Lustre  resinous.  Color,  liyer-brown,  clove-brown,  yellowish- 
brown,  yellowish  grey,  and  nearly  isabeila-yellow.   Streak  white. 

Hardness  (scale  of  Bbxithaupt)  =  4*0.  Sp.  gr.  ss  5*89 . . . 
6092. 

1.  It  is  composed  of  oxide  of  lead,  phosphoric  acid,  and  alumina. 

2.  It  is  taken  occasionally  from  diggings  in  the  district  of  Freiberg : 
it  is  also  found  at  Georgenstftdter. 

POONAHLITE. 

Primary  form.    Right  rhombic  prism.    M  on  M'  sss  92o  SO'. 

Lustre  yitreons.    Color  white.    Transparent . . .  translucent. 

Hardness  nearly  that  of  Mesotype. 

1.  It  is  found  implanted  upon,  and  traversing  Apophyllite,  and  as- 
sociated with  Stilbite,  Eplstilbite  and  Calcareous  Spar,  at  Poonah  in  the 
East  Indies. 

Prasb.     (See  Quartz.) 

PREHNTTE.    Axotomous   Koupbone-Spar. 
Mobs. 

Primary  forro.      Right  rhombic  prism.     M  on  M'= 
Secondary  forms.  i 

Fig.  889.  Fig.  840. 
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o    on  o  over  the  summit  -  31^  0(K 

M  or  M'  on  /  -  139     45  Phii.ups. 

aVouaV  -  177     20          « 

aVonf  -  92    00         ** 

al'ooM  -  91     30         " 

c     on  M  -  128     30         " 


Cleavage,  very  distinct  in  the  direction  of  P,  less  distinct 
In  that  of  M.  Surface,  P  and  al  often  streaked,  the  late- 
ral faces  streaked  perpendicularly. 

Lustre  vitreous,  except  upon  P,  which  possesses  pearly 
lustre,  particularly  if  produced  by  cleavage.  Color,  vari- 
ous shades  of  green,  as  Jeek-green,  mountain-green,  apple- 
green,  siskin-green,  be;  passing  into  white  and  grey. 
Streak  white.     Semi-transparent  • . .  translucent* 

Brittle.     Hardness  =6-0 .. .  7-0.  Sp.  gr.  =2-926. 

Compound  Varieties*  Reniform,  globular,  stalactitic 
shapes :  surface  generally  drusy ;  composition  columnar, 
sometimes  broad,  imperfect  and  strongly  coherent ;  if  the 
particles  of  composition  be  distinct,  the  surface  is  oftea 
pretty  smooth.  Massive  :  composition  either  columnar,  as 
above,  or  granular,  and  even  sometimes  impalpable.  Some- 
times compound  varieties  are  again  aggregated  in  a  second 
composition,  the  faces  of  composition  being  rough  and  un- 
even. 

1.  Before. tba  blow-pipe,  upon  charcoal,  it  ii  traoBformed  into  a  whitp 
frothy  fcoria,  which,  on  a  eontinuan<!e  of  the  heat,melti  into  a  compact, 
colored  globule.  With  borax,  it  melts  into  a  transparent  bead.  In  dilute 
muriatie  acid,  it  is  slowly  dissolved,  leaving  behind  a  flaky  reaidae. 
When  heated,  it  exhibits  electric  poles. 
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2.  JindlyBis, 

ByKLAPBOTH.        By  Walm  8TXDT.  ByLAVOiSK. 

fr.  Cap*  of  Good  Hopa.           fr.  Dunbarton.  fr.  the  Patotlnm 

Silica                         4S-8S                         44-10  4S-60 


AJomina  80*83  24  26 

Lime  1888  2648 

Oxide  of  iron    .  6-66  0  74 

Water  1-88  418 

Potash  and  soda  0  00  0  00 


28-50 

20-40 

800 

2-00 
0*78 


8.  It  occora  in  reins  in  granite,  gnelu,  and  sienlte ;  but  b  more  oom- 
mon  in  balls,  irregular  reins  and  vesicular  carities  in  trap. 

4.  It  was  first  brought  to  Europe  by  Col.  Pakhn,  from  the  Cape  of 
Good  Hope,  in  bright  colored  apple-green  varieties.  The  crystallise 
varieties  come  from  the  Alps  oi  Savoy  and  Dauphiny.  Massive  and 
imperfectly  crystallized  specimens  occur  at  St.  Gothard  in  Switzerland, 
in  the  Tyrol,  in  Salzburg,  Carlnthis,  in  the  Pyrenees,  In  Norway  and 
Sweden.  It  occurs  in  considerable  quantity  near  Glasgow  In  Scotlandy 
also  at  Relchenbacb  near  Oberstein  in  the  Palatinate,  and  in  the  Faroe 
Islands.  In  the  United  States,  handsomely  crystallized  and  massive  va- 
rieties, of  a  rich  green  color,  are  found  at  Farrolngton,  (Conn.)  in  trap. 
Others,  less  beautiful,  are  found  occasionally  throughout  the  trap  region 
of  New  England  and  New  Jemey.  It  occurs  in  veins  in  gneiss,  at  Bel- 
lows Falls,  (Vt.)  and  at  Cbarlestown,  (Mass.)  in  sienite. 

Prishatoidal  Copper-Glance. 

Primary  form.     Right  rhombic  priiim. 

Secondary  Ibrm.  The  primary,  having  the  acute  lateral  edges 
.truncated,  and  the  acute  solid  angles  so  deeply  truncated,  as  to 
produce  dihedral  summits. 

Cleavage  parallel  with  the  secondary  Literal  planes,  rather  per- 
fect, though  interrupted.  Fracture  imperfectly  conchoidal.  Sur- 
lace  rough. 

Lustre  metallic.  Color  blacki!*h  lead-grey.  Streak  unchan- 
ged. 

Brittle.    H  ardness  =  8*0.    Sp.  gr.  =  6-786. 

Compound  Varietie$,  Massive:  composition  granular,  indi- 
viduals strongly  connected. 

1.  Before  the  blow-pipe,  it  gires  nearly  the  same  results  as  Boumoo- 
ite,  wltii  which  It  appears  to  agree  in  chemical  compoeitloii. 


ISO 


rarnooftAPHT. 

Proustite. 


S.  It  has  been  found  in  the  beds  of  Spathic  Iron  it  St.  G^rtnttd. 
Wol&berg  in  the  valley  of  the  Levant,  in  Carinthia. 

S.  W1&  the  eiception  of  form,  which,  however,  hae  not  been 
fiiclorily  determined,  it  resembles  very  closely  the  speclee  Boamooite. 

PROUSTITE.     Aphotistic  MelacoDe-Blende 
Primary  form.     Rhomboid.     Pon  P=107o  36'. 
Secondary  forms. 

1.      Fig.  341. 


2.     Fi)c.  842. 


8.      FtfC.  348. 
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4.      Fig.  844. 


5.  Fig.  848,  with  the  edges  between  d  and  d  trancated. 

Cleavage,  parallel  with  P  rarely  distinct.  Fracture  con- 
choidal .  • .  uneven.  Surface,  d  streaked  parallel  to  its  up- 
per edges ;  a,  vertically. 

Lustre  adamantine.  Color  cochineal-red.  Streak  the 
same  as  color.  Semi-transparent  to  translucent  on  the 
edges. 

Hardness  =2-0 . . .  2-6.  Sp.  gr.  =5-524,  a  cleavable 
variety  from  Annaberg ;  5-422,  a  dark  red  variety,  from 
the  Churprinz  mine  near  Freiberg. 

Compound  Varieties.  Twin-crystals,  and  massive,  com- 
position granular,  of  various  sizes  of  individuals. 

1.  When  heated  before  the  blow-pipe,  it  decrepitates  at  first ;  it  then 
melts  with  a  bluish  flame,  emitting  sulphurous  acid,  and  in  a  more  pow- 
erful heat,  the  odor  of  arsenic ;  and  finally  yields  a  metallic  globule, 
which  is  reducible  to  pure  silver.  Its  solution  in  nitric  add,  gif  es  a 
citron- yellow  precipitate  of  sulphate  of  arsenic. 

2.  Analyiiu, 

By  Rose.  BypBOusT. 

from  JoachimsthaL 
Sulphur  19*51    :    Sulphuret  of  arsenic    .    26*00 

AnUmony  .  0-69    :    Sulphuret  of  silver       .    74*85 

Arsenic  .  1509    :    Oxide  of  iron  0*09 

SUver  64  67    : 
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t.  It  ocean  tMociatod  with  Tarloai  oras  of  nlTer,  several 
of  Pyritei.  tnd  ptrticalarly  with  NatiTO  Anenic  and  Whiti 
Pyritof.      . 

4.  It  Is  found  in  the  Saxon  and  Bohemian  mines,  and  is  particolaiij 
abundant  at  Zacatecas  in  Mexico. 

PauNNERiTE.     (See  Calcareous  Spar.) 

PSEUDO- MALACHITE.    Hemi-prismatic 
Copper-Bary  te. 

Primary  form.     OUique  rhombic  prism.     M  on  M  = 
142^  30'. 

Secondary  form. 


Fig.  846. 


b  on  e 

o  on  0  over  a 

a  on  e 

/on/ 


1410  4' 

112  37 

90  00 

117  49 


Cleavage.  Slight  indications  parallel  to  b^  and  e.  Frac- 
ture small  conchoidal,  uneven.  Surface,  a  and  jf  a  little 
rough,  though  even ;  M  smooth  but  uneven.  The  rest  of 
tlie  faces  smooth  and  even. 

Lustre  adamantine,  inclining  to  vitreous.  Color  emerald- 
green,  verdigris-green,  blackish  green,  often  darker  at  the 
surface.  Streak  green,  a  little  paler  than  the  color.  Trans- 
lucent, often  only  on  the  edges. 
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Pseudo-Malachite — ^Psilomelane. 

Brittle.  Hardness  »  4*5 . . .  5*0.  Sp.  gr.  =  4*205,  a 
crystallized  yariety,  from  Rbeinbreitbach  Dear  Bonn. 

Compound  Varieties*  Reniform,  rather  imperfect: 
composition  imperfectly  columnar ;  surface  drusy,  and  often 
of  a  darker  color.     Massive  :  composition  as  above. 

1.  Before  the  blow-pipe,  it  melts  with  ease,  and  is  converted  into  a 
•mall ,  vesicular,  metalloidal  globule.  It  is  soluble  without  efferyescence » 
la  nitric  acid,  particularly  if  heated. 

2.  Analysii, 

By  Klaproth.  By  Ltririr. 
Oxide  of  copper                        68*13        .        .  62-847 

Phosphoric  acid  .        80-95        ....        21-687 

Vfater  .  0-00  16-464 

8.  It  is  found  in  veins  traversing  grey  wacke  slate,  and  is  accompanied 
by  several  varieties  of  Quartz  and  ores  of  copper,  in  the  Vimeberg  near 
Rheinbreitbach  on  the  Rhine. 

PSILOMELANE.     Uncleavable    Manganese- 
Ore.     Mors. 

Regular  forms  and  cleavage  unknown.  Fracture  not 
observable. 

Lustre  imperfectly  metallic.  Color  bluish-black  and 
greyish  black,  passing  into  dark  steel-grey.  Streak  brown- 
ish black,  shining.     Opake. 

Brittle.  Hardness  =  5*0 . . .  6-0.  Sp.  gr.  =  4*146,  a 
botryoidal  variety. 

Compound  Varieties,  Reniform,  botryoidal,  fruticose: 
composition  columnar,  impalpable;  fracture  flat  conchoidal, 
even  ;  in  a  second  curved  composition  it  is  curved  lamellar, 
the  faces  of  composition  being  smooth,  rough  or  granulated. 
Massive :  composition  granular,  impalpable,  strongly  con- 
nected }  fracture  flat  conchoidal,  even. 
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Psilomelane — Pyrallolhe. 


AnaiysU. 

By  TURNKK. 

At.  Schneeberg. 

Red  oxide  of 

manganese 

69  795 

Oxygen 

•                   «                   a 

7-964 

Baryta 

s                   •                   a 

16-366 

Silica 

m                   m                   m 

0260 

Water 

•                   .                   • 

6-216 

fr. 

70-967 
7260 

16  690 
0-9M 
4130 

Tlie  only  European  locality  quoted,  is  Schneeberg,  Saxony,  tboogk  it 
probably  ezista  at  several  other  places.  Very  well  characterized  sptdh 
mens  are  found  in  considerable  quantity,  at  Chittenden,  (V t.) 

Purple  Copper.     (See  Phillipsiie.) 
PrcNiTE.     (See  Topaz.) 
Ptenotrop. 

Massive  :  cleavage  in  two  directions,  bat  indistinct  Fracton 
splintery. 

Lustre  vitreous.  Color,  greyish  white,  to  brown  and  grey- 
Translucent. 

Hardness  =  2-5 . . .  8*0.    Sp.  gr.  =  2*609 . . .  2*669. 

1.  It  is  probably  a  variety  of  Serpentine. 

PYRALLOLITE.     Prismatic    Tabular-Spar. 

Primary  form.     Rhombic  prism.     M  on  M  =^94°  3&* 

Cleavage,  distinct  parallel  to  M,  also  to  the  diagoDals  of 
the  prism. 

Massive  :  composition  granular.     Fracture  earthy. 

Lustre  resinous.  Color  white,  sometimes  greenisb. 
Translucent  on  the  edges  J . .  opake. 

Hardness  =3*5 . . .  4-0.  It  seems  to  become  harder  bj 
exposure  to  the  air.     Sp.  gr.  ^  2*55 .  •  •  2*60. 

1.  Before  the  blow-pipe,  it  6rst  becomes  black,  then  white ;  aft«^ 
wards  it  intumesces  anJ  melts  on  its  edges.  With  borax  it  yields  a  trans- 
parent glass.  When  reduced  to  powder,  it  phosphoresces,  with  a  Uoiik 
light. 
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Pyrochlore. 

2.  AnalynB. 

By  NoRDBirsKioLD. 
Silica  66*62 

Magnesia  -        -        -        -        •       '-  23*88 

Alumina  ......  s-sg 

Lime                         - 5  68 

Oxide  of  iron -  0*99 

Protoxide  of  miinganese    -        -        -        .        .  0*99 

Water                       8-68 

Bitumen  and  loss  ......  6*88 

8.  It  occurs  at  Storgard  in  the  parish  of  Pargts  in  Finland,  with  Feld- 
spar, Augite,  Sphene  and  Calcareous  Spar. 

Ptraneite.     (See  Garnet.) 
Ptraroillite. 

In  crystals,  which  are  four-sided  prisms  with  trancated  angles, 
and  massive. 
Color  blackish,  and  shining. 
Hardness  =  3-5;    Sp.  gr.  =  2  505. 
It  emits  a  clayey  odor. 

1.  Analysii, 

By  NORDENSKIOLD. 

Silica                  4893 

Alumina             28*93 

Protoxide  of  iron 6*80 

Magnesia,  with  some  protoxide  of  manganese  2*90 

Potash                 1*06 

Soda                    1*85 

Water                 15*47 

S.  It  is  found  in  Finland. 

PYROCHLORE.     Pyrochlore  Eruthrone-Ore. 

Primary  form.     Regular  octahedroo. 
Fracture  coochoidaK 

Lustre    resiaous    to  vitreous.      Color  reddish«browo. 
Streak  clear-browD.    Opake. 
Hardness  =50 •  •  •  6*0.    Sp.  gr.  ss4*3. 

11« 


IM 


PyrocMore — ^Pyrolasiie. 


1.  Alone,  it  becomes  of  a  clear,  yeliowish  brown  color,  and  melta  wi& 
m«eh  difficulty,  into  a  blackish-brown,  slaggy  mass.  With  borax,  it  ii 
perfectly  dissolved  in  the  oxidation  fire,  into  a  reddish-yellow,  transpa* 
rent  glass,  which,  by  flaming,  becomes  yellow  and  opake.  In  the  reda- 
eing  heat,  a  dark  red  pearl  is  obtained.  In  salt  of  phoapfaoms,  H  is  £»• 
solved  perfectly,  attended  at  first,  with  some  effervescence.  With  soda, 
upon  platina,  it  aflbrds  a  green  manganesious  reaction. 

2.  jinalysU. 

By  WOHLER. 

Titanic  acid 
Magnesia 


Protox.  of  uranium 
Oxide  of  cerium  (Impure) 
Oxide  of  manganese 
Oxide  of  iron 
Oxide  of  tin 
Water 

It  is  found  at  Friederichsvfttm  in  Norway. 


62-75 
12-86 
6  18 
6*80 
2-76 
216 
0-61 
4-20 


PTROLUSITE.     Prismatic   Manganese-Ore. 
Haidinoer. 

Primary  form.    Right  rhoDibic  prism.     M  on  M  =  93^ 
Secondary  form. 

Fig.  846. 


1^ 


u 


Cleavage,  parallel  to  M  and  b. 

himre  metallic.  Color  iron-black ;  in  very  delicHie  co- 
lumnar compositions,  the  color  becomes  blaiab,  and  tbe  lus- 
tre imperfectly  metallic. .  Streak  black.     Opake. 
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Pyrolusue. 

Rather  sectile.  Hardness  ss  2*0  • . .  2*5.  Sp.  gr«  s 
4*94,  from  Elgersburg ;  4*819.    Turner. 

Compound  Varieties,  Reniforni  coats.  Both  colum- 
nar and  granular  composition  is  often  met  with,  particularly 
the  former ;  the  individuals  often  radiating  from  common 
centres.  If  the  individuals  arq  very  delicate,  the  masses 
ivill  soil  the  fingers,  and  write  on  paper. 

1.  Before  the  blow-pipe,  it  gives  the  cujtomary  reactioo  of  manga* 
neae-orea. 

2.  JlnalytU. 
By  Turner. 

Red  oxide  of  manganese 86*617 

Oxygen            11-699 

Water               1-666 

Silica                0-668 

Baryta               0-666 

Lime                 a  trace. 

8.  Pyrolusite  is  very  often  the  product  of  decomposition  from  Spathic 
Iron,  the  carbonate  of  iron  of  the  latter  being  converted  by  natural 
agents,  into  the  hydrate  of  tbe  peroxide,  while  the  lime,  which  it  occa- 
sionally contains,  is  deposited  in  the  shape  of  Calcareous  Spar,  or  Arrag- 
onite ;  and  the  Manganese  is  often  found  covering  the  surface  of  decom- 
poeed  rhomboids  of  the  original  species,  in  the  shape  of  minute  crystals. 
In  this  manner,  it  occurs  in  the  mines  of  decomposed  Spathic  Iron,  in 
beds  in  gneiss,  at  Hottenberg  in  Carinthia,  at  Schwalkalden  in  Heaaiay 
and  other  places.  It  is  likewise  found  in  this  manner  in  the  counties  of 
Sayn,  Siegen,  Salm,  and  Hamm  in  Prussia,  in  the  veins  of  Spathic  Iron 
traversing  clay  alate,  which  are  decomposed  in  the  upper  levels,  and 
then  contain  much  Limonlte.  One  of  the  varieties  from  Horhan- 
sen  is  particularly  remarkable  for  the  delicacy  of  the  fibres,  which 
are  disposed  in  small  tufts,  within  the  geodes  of  Limonite,  and  which 
greatly  resemble  the  fibrous  varieties  of  Grey  Antimony.  Weyer  in  tlM 
county  of  Wied-Runkel,  Hirschberg  near  Abrensberg  and  Deodorf  mi 
the  Lower  Rhine,  are  likewise  quoted  as  localities  of  svperb  specimens 
of  Pyrolusite.  The  finest  crystals  of  Pyrolusite,  occur  at  Schimnel  and 
Oslerfreude  near  Johanngeorgenftadt,  and  at  Hirscbberf  in  Westphalia. 
Theee  are  chiefly  abort  lldck  prlsnis»  terminated  eo  their  extreaitlat  te 
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Pytolusitfr— Py  romorpbite . 

iiGbru.  Lirge  flitUih  crysttli.of  fnat  beaaly.termint^ii 
■Iwrp  eloDgaled  pyramidi,  wllh  curved  bcM.  occnr  at  M»^A»taas, 
neat  HBgEar  Lipoi,  aoalh  at  Kapoik  io  Trine; Iran)*,  id  seodw  ^ 
UmoDits,  and  aaaocialsd  wilb  crysUls  of  Quarfi.  Cleavable  iodiridl- 
•ll.orcdniidcnble  siu,  irs  found  oeirGoilirin  the  Harti,  io  a  BunBr 
Ma  called  Oingelsberg.  They  are  imbedded  in  imall  v«1db  of  Quaitt 
and  CalcareouB  Spar,  in  clay  alate.  Dtstiatt,  though  small  cryilali,  in 
met  with  in  many  of  (he  aiiaea  in  (he  weat  of  Germany.  A  variety  0^ 
cure  at  the  mine  of  Anlonio  Pereira  near  Villa  Ricca  in  Brazil,  >laV 
with  LlmoDite  and  PiiiomelaDe.  Small  granular  Pyrolusile  occuniu 
Dalecarlia,  Sweden.  But  the  individual!  are  often  much  amaller,  lail 
appear  in  the  form  of  ■  biack  aooty  aubalance.  Sucfa  aro  frequepHy 
found  in  the  iron  minea  of  Raschau,  and  other  places  iq  Saxony.  Ttie 
Pyrolusits  is  rareiy  found  without  P^lomelane  ;  and  ia  also  very  geae- 
rally  asBOciated  wilh  Llmonite.  In  amne  variedeB  from  Berge  in  IhB 
county  of  Salmi  tUo  atalactiles  of  Limonile  are  uniformly  covered  widi  a 
stratum  of  Pyroiualte,  Pyroiusite  occura  a[  numerou*  places  in  Eng- 
land. 

It  is  very  abundanl  in  (he  United  States.  It  occurs  at  BenningUn. 
Monkton,  Chittenden,  and  various  olber  places  in  'Vermon(,  cryilallu"' 
and  granular,  and  oanclated  wilh  PsilomeUne  ;  in  Maagachuselta,  atCon- 
way,  ina  vein  of  QuarUi  at  Wincbeater.  (N.  H.) ;  in  Conneclicut,  >> 
Salisbury  and  Kent,  in  Ihin  velvety  coalings,  upon  Limonile. 

PYROMORFHITE.     Brachytypous    Lead- 
Baryte.     Partsch. 
Primary  form.     Regular  hexagonal  prism. 
Secondary  form. 

Fig.  WT. 
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Pyromorpfaite. 


M  orM'oDd'        -  -  16(y^  00'  Phillips. 

M' on  c' or  M' on  c"  -  131  46           « 

F  one  or  cf'          -  -  138  30           " 

ef   one  ore"          -  -  110  6           « 

Cleavage,  traces  parallel  with  M,  also  parallel  with  c. 
Fracture  imperfectly  conchoidal,  uneven.     Surface,  M  al- 
most always  borissontally  streaked,  and  often  barrel-Shaped, 
or  contracted  at  the  ends  of  the  prisms.     P  rough,  and  of-  . 
ten  excavated. 

Lustre  resinous.  Color,  generally  green  or  brown. 
There  is  an  uninterrupted  series  from  various  shades  of 
white,  through  siskin-green,  asparagus-green,  grass-green, 
pistachio-green,  olive-green,  oil-green ;  wax-yellow,  honey- 
yellow,  orange-yellow ;  aurora-red,  hyacinth-red ;  hair- 
brown,  clove-brown;  pearl-grey  and  ash-grey.  Streak 
white,  sometimes  inclining  to  yellow.  Semi-transparent .  • . 
translucent  on  the  edges. 

Brittle.  Hardness  =35 . . .  4*0.  Sp.  gr.  =  7*098,  of 
a  green  variety  from  Zschopau  ;  6*831,  of  a  brown  variety 
from  Zimapan. 

Compound  Varieties,  Globular,  reniform,  botryoidal, 
fruticose  shapes ;  composition  columnar  ;  faces  of  compo- 
sition rough,  irregularly  streaked,  seldom  smooth.  Massive : 
composition  columnar,  or  granular ;  the  latter  in  most  cases 
strongly  coherent. 

1.  The  green  ind  brown  ▼•rieties  are  separated  by  aome  roloeralo* 
gists  Into  distinct  species,  without  sufficient  reason,  however,  inasmuch 
as  there  are  Individ uals  whose  properties  form  an  aninterril)»ted  series  of 
connexion  l>etween  the  two. 

2.  Before  the  blow-pipe,  on  charcoal.  It  melts  in  the  outer  flame  into 
a  globule*  which  crystallizea  on  becoming  cold,  and  changes  to  a  brown 
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Pjrromorpbite. 

color.  In  the  interior  flame,  the  globule  beoomec  bluieh,  is  laminoai 
when  hot,  tnd  on  cooling  cryatallizes  with  large  facets  of  a  lighter  color, 
approaching  the  mother  of  pearl.  The  form  produced  by  this  cryitaUi- 
zation  baa  not  been  accurately  examined,  though  it  appears  to  be  a  reg- 
ular composition  of  several  individuals.  With  borax,  salt  of  phosphonu 
and  soda,  it  behaves  like  the  oxide  of  lead.  With  boradc  acid  and  iroo, 
it  afibrds  phosphate  of  iron  and  metallic  lead. 

8.  Jinalyns, 

ByKLApROTH.  ByWoHix*- 

from  Zschopau,  Saxonjr. 


Oxide  of  lead 

78-58 

* 

• 

78-40 

82-287 

Phosphoric  acid     - 

19-73 

- 

- 

18-S7 

16-727 

Muriatic  acid 

1-65 

- 

- 

1-70 

1-996 

Oxide  of  iron 

000 

- 

- 

010 

a  trace. 

.    By  KsRSTKir. 

0 

Chloride    Flaor-      Fbos.        Pbos.      Oxide 
Locality.  Bp.  gr.        of        idecel-        of  of  of         Total 

Lead.      clcum.      lime.         lead.        Iron. 

Sonnenwirbel  - 6 092  -  10-838  -  1094  -  11068  -  77016  -  000  -  lOO'^HW 

Mies (masVe)- 6-444- 10  642-0-248-  7-457  -  81-451  -  trace-   99*^ 

do.  (crystaU)  -  6-983  -    9-664  -  0-219  -  0-848  -  89-268  -  000  -   99*» 

Bleiadadt(do.)-7009-    9-918-0-137-  0-771  -  89174  -  0  00  -  lOOW 

England  (do.)  -  0-000  -  10074  -  0130  -  0682  -  89  110  -  0  00  -   99-99« 

Poullaoucn(do.)  -  7048  -  10090  -  0000  -  0000  -  89-910  -  trace  -  lOO^ 

do.  (mas've)  -  7-050  -  10069  -  0000  -  0000  -  89-931  -  trace-  100-000 

4.  It  is  found  in  veins  in  various  rocks,  usually  attended  by  Galen*- 
various  salts  of  lead.  Blende,  Fluor  and  Quartz ;  sometimes  also  by  ^' 
ferent  ores  of  silver. 

Finely  crystallized  varieties  are  found  at  Zschopau,  and  other  p\*^ 
in  Saxony ;  at  Przibram  and  Mies  in  Bohemia  ;  in  various  parts  of  EdS* 
land,  and  at  the  lead  hills  of  Scodand ;  also  in  Siberia.  The  brown  va- 
rieties occur  at  PouUaouen  and  Huelgoet  in  Brittany,  at  Wanlockheaa 
in  Scotland,  at  Mies  and  Bleistadt  in  Bohemia. 

In  the  United  States,  handsome  specimens  of  the  green  varieties,  htrs 
been  found  at  the  Perkiomen  lead  mine  near  Philadelphia,  aud  >t  tbe 
lead  mine  in  Lenox,  (Maine.) 

Ptbope.    (See  Q($met.) 
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Pyrophtllitk. 

1.  Heated  before  the  blow-pipe,  it  swells  up,  bat  is  infasible.  It 
yields  mobture  by  caldnatioo ;  the  residue  being  heated  with  solntioii 
of  cobalt,  asumes  a  blue  color. 

2.  JLnalywii. 
Silica 
AlumiDa 


59-79 

29-46 

400 

1-80 

5  62 

a  trace. 


Magnesia 
Oxide  of  iron  ■ 
Water 
Silver 

8.  It  is  brought  from  the  Ural  mountains, 

Ftrophtsalite.     (See  Topaz.) 
Ptrorthite. 

Massive :  composition  columnar.    Fracture  conchoidal,  splin- 
tery, earthy. 

Lustre  resinous.   Color  brownish-black ;  if  decayed,  yellowish* 
brown.    Streak  brownish-black.    Opake. 
^  Hardness,  is  scratched  by  Calcareous  Spar.    Sp.  g^.  =2*19. 

1.  If  gently  heated  on  one  side,  it  takes  fire,  and  bums  without  either 
flame  or  smoke  ;  after  which,  it  becomes  white,  and  melts  into  a  black 
enamel.  It  gives  a  transparent  glass  with  borax ;  and  is  soluble  in  heat- 
ed acids,  with  the  exception  of  a  black  powder. 


2.  jlnalysu. 
By  BxRzxLius. 


Silica 

Alumina 

Protoxide  of  cerium    . 

Protoxide  of  iron 

Yttria 

Lime 

Protoxide  of  manganese 

Water 

Carbon 


10-48 
8-69 

18-92 
608 
4-87 
1-81 
1-89 

26-60 

81-41 
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Pyrosmalite — ^Pyroxene. 

S.  it  hM  b«en  found  at  Kftrmrf,  netr  Faklun  in  Sweden,  in  m  vaiin^ 
of  graoito,  tccomptiiiAd  by  GadoHnite. 

Ptrosxdbrite.     (See  LUnonite.) 

PYROSMALITE.     Hexagonal  Pyrosmalite- 
Mica.     Brbithavpt. 

Primary  form.    Regular  hexagonal  prism. 

Cleavage,  parallel  with  the  bases  of  the  primary  fonn, 
perfect.     Fracture  uneven. 

Lustre  pearly  upon  the  bases  of  the  six-sided  prism; 
lower  degrees  of  vitreous  lustre  in  other  diredtioos.  Color 
pale  liver-brown,  passing  into  grey  and  green.  Streak  paler 
than  the  color.     Translucent . . .  opake. 

Rather  brittle.  Hardness  =  4*0  . . .  4'5.  S)>.  gr.  = 
3077...  3- 173. 

1.  Before  the  blowpipe,  it  becomes  reddish  brown,  and  developei 
fumes  of  muriatic  acid.  In  t  strong  fire,  it  melts  first  into  a  blaclE  teo' 
lia,  and  then  into  a  globule,  which  is  attractable  by  the  magneL  It* 
easily  soluble  in  glass  of  borax. 

2.  Jinaly$i$. 

By  HisiiroBR. 

Silica                         86  860 

Protoxide  of  iron 21*810 

Protoxide  of  manganese 21*140 

Muriate  of  iron,  with  excess  of  base  14-095 

Lime 1*210 

Water 5*886 

8.  It  occurs  in  the  iron  mines  of  Nordmark,  in  Wermeland  in  Svredsiw 
associated  with  Calcareous  Spar  and  Pyroxene. 

PYROXENE.     Paratomous  Augite-Spar.   Mohs. 

Primary  form.  Oblique  rhombic  prism.  M  on  M  =s 
87°  6'.    (870  42^) 
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Secondary  forms* 

Fig.  848. 


Fig.  849. 


Fig.  860. 


M 


M 


I 


Fig.  S51. 


W 


\[ 


M 


Fig.  358. 


M 


M 


Canaan,  (Conn.) 


Fig.  354. 


By  town,  (L.  Canada.) 


Fig.  S55. 


Canaan,  (Conn.) 
TOL.  II. 


12 


B<)l«on,  (Mn-Js  > 


1S4 
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fig.  966. 


F%.  S57. 


Monroe,  (N.  Y.)  yla,  (Piedmont. J 

Fig.  348.  Primary  form,  having  the  obtuse  lateral  edges, 
and  the  lateral  angles,  truncated.     M  on  r  =133^  35'.  ^ 
on  *  =  1 50°  2^     J  on  «  =  120O  38'.   "  {dihexaedre.  H.)- 
Fig.  349.  The  same,  having  the  lateral  solid  angles  mo/* 
deeply  truncated,  and  the  acute  lateral  edges  truncated. 
M  on  /  =  136°  15'.  «  on  /  =  138^  48'.  {triunUaire.  H.j- 
Fig.  350.  The  primary  form,  having  the  acute  solid  angle? 
the  obtuse,  and  the  acute,  lateral  edges,  truncated.    *- 
on  t  =1480.     r  on  <  =.  106°  6'.     {quadrioctonal.    H.)— 
Fig.  351.    Fig.  349,  with  the  acute  solid  angles  replaced 
by  single  planes,    n  on  r=90°. — Fig.  352.  r  on  t=l^ 
6'.  tton  tt=131o  8'.  X  on  r  =  126^  36'.  M  on  sr^^^^ 
17'.— Fig.  353.   M  on  0  =  l'450  9'.     o  on  r  =  1 18^  5^* 
0  on  0  =950  28'.     r  o»  m  =  1 330  30'.— Fig.  355.  » 00 1 
=  1390  7'.      «  on  t  r=8lo  46'.     (epemiride.    H.)— Fig- 
356.  r  on  *  =103^  59'.  {octoduodedmal.  H.)— Fig.  351 
156^39'.  {gtenonome.  H.) 


0  on  s 


Cleavage,  parallel  with  M,  rather  perfect,  but  interrupt- 
ed ;  also  with  r  and  {,  and  sometimes  parallel  with  i*  '° 
some  varieties,  it  is  eminent  in  the  direction  of  P.    Frac- 
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ture  coDchoidal,  sometimes  perfect  •  •  •  uneven.  Surface, 
r  striated  Yertically,  P  sometimes  rough. 

Lustre  vitreous,  inclining  to  resinous.  Color  green,  often 
inclining  to  brown,  and  passing  into  grey  and  white,  and 
also  into  black.'  Streak  white  . .  •  grey,  corresponding  to 
the  color.    Transparent  to  opake. 

Brittle.  Hardness  =s5*0 . .  •  6*0.  Sp.  gr.  ss3*349,  an 
ash-grey  variety. 

Compound  f^arieiies.  Twin-crystals :  face  of  compo- 
sition parallel,  axis  of  revolution  perpendicular  to  r* 

Fig.  868. 


Sometimes  crystals  of  this  kind  are  in  cruciform  aggrega- 
tions. Massive  varieties,  compound  in  the  direction  of  P, 
as  in  Sahlite ;  this  must  not  be  taken  for  cleavage,  as  it 
does  not  continue  throughout  the  whole  mass,  but  only  pro- 
duces more  or  less  thick  lamine,  often  separated  from  each 
other  by  some  extraneous  substance  :  it  often  possesses  a 
slight  pearly  lustre :  there  is  also  composition  parallel  r,  as 
in  Mussite.  Massive :  composition  granular,  of  various 
sizes  of  individuals,  often  but  slightly  cohering,  but  often 
also,  very  intimately  connected ;  faces  of  composition  rough. 
The  individuals  of  lamellar  and  columnar  varieties,  are  in 
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most  cases  easily  separated,  and  present  striated  faces  o( 
composition. 

1.  Th«  present  species  embraces  a'  large  number  of  TKrietieSt  bolk 
simple  and  compouDd,  among  which  there  exist  oniDterrupted  trans- 
tions.    jSugite  comprehends  opalce  varieties,  the  colors  of  which  aie 
black,  or  blackish  green.    One  of  its  subdivisions,  ybJiafeii  Augite,  oc- 
curs in  imbedded  crystals.      ConchmdaX  Augite   refers   to  imbedded 
grains,  whose  fracture  is  perfectly  conchoidal ;  comtnoTi  Augite  occon 
also  in  grains,  but  having  an  uneven  fracture.    Foliated  Augite  is  (raof- 
formed,  by  decomposition,  into  those  earthy  masses,  which  have  been 
called  crystallized  green-earth.     CoecoHte  is  of  rather  paler  shades  of 
green  colors  than  the  preceding  varieties,  and  consists  of  very  distioct 
granular  particles  of  composition,  which  may  be  easily  separated.    Ths 
colors  of  SiiMite,  are  generally  paler  green,  and  inclining  to  grey;  it  a 
faintly  translucent  on  the  edges,  though  there  are  some  varieties  of  it,  is 
black  and  opake  as  Augite.    It  is  compound,  parallel  to  the  face  of  P' 
If  the  colors  become  very  pale,  it  passes  into  Diopside,  which  contsini 
greenish  grey,  greenish  white,  &c.  semi-transparent,  crystals,  or  mass- 
ive varieties,  also  of  pale  colors,  and  compound  parallel  to  the  face  ot  r- 
JSaikalite  cannot  be  distinguished  from  Sahlite,  even  by  such  sli^t 
marks  as  those  just  quoted,  and  Fassaite  is  the  name  of  those  varietief 
which  unite  the  green  colors  of  Sahlite,  or  some  that  incline  still  mors 
to  yellow,  with  crystalline  forms  similar  to  those  of  Diopside.     Omf^ 
zite  is  a  compact,  leek-green  variety,  with  an  imperfectly  conchoidal  or 
splintery  fracture,  and  generally  mixed  with  Garnet.    That  varietyi 
called  Oreen  Diallage,  is  grass-green,  either  crystallized  or  massive^ 
and  in  the  latter  case,-  it  presents  a  granular  structure,  or  is  compooD^ 
parallel  to  P,  or  to  r,  alternating  in  layers,  with  particles  of  Hornblende 
of  the  same  color.    Very  delicate  crystals  produce  a  kind  of  Asbestus, 
which  is  different  from  the  dbe  in  connexion  with  Hornblende,  and  dif- 
ferent also  from  Picrolite  and  Picrosmine. 

2.  Before  the  blowpipe,  it  melts  pretty  easily,  and  emits  a  few  bub- 
bles; it  finally  yields  a  glassy  globule,  more  or  less  intensely  colored  by 
iron.  It  is  readily  dissolved  by  borax.  Several  varieties  of  the  present 
species  have  been  obtained  by  way  of  fhsion.  Black  crystals  are  not 
unfrequent  among  the  slags  from  the  iron  furnaces  of  Sweden.  A  wbiC^ 
variety,  in  perfect  crystals,  has  been  obtained  by  mixing  silica,  lime  and 
magnesia,  in  the  necessary  proportion,  and  exposing  the  mixture,  in  a 
charcoal  crucible,  to  the  heat  of  porcelain  furnaces.    Many  varieties  o^ 
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Pyroxene,  if  melted,  and  then  allowed  to  cool  slowly,  cryatalllze  and  ae- 
appearance  little  different  from  what  they  had  before. 
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4.  Pyrosene  oeeura  in  imbedded  cryitali,  in  yarioiis  kinda  of  rockf,'in 
baMlt,  lara,  Blc.  ;  also  in  beds  in  older  rocks,  both  in  crjrstals  and  in  ooin- 
pottsd  maarire  varietiea;  it  enters  into  the  regular  mixtare  or  eompoal- 
tion  of  seToral  rocks,  as  the  pyroxene  rocks,  some  Tarieties  of  greenstone 
•od  basalt ;  it  is  likewise  found  in  veins,  traTerring  primitive  rockf.    Fo- 
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listed,  eooehoidal,  and  eomnioii  Aagite,  are  fiiuiid  in  tfke  fint  kiadif 
thaae  reporitorie* ;  granalar  Aogite,  Coccolite  and  Sahfite,  occsr  in  Iht 
aecood,  and  are  aMOciated  with  ores  of  inm  and  titanium,  Homiblcadep 
Epidote,  Feldapar,  ScapoUte,  &.c.  Omphaztle  oecun  in  bede. 
Quartz,  Garnet  and  Hornblende ;  Diopaide  in  veins,  tiaveiaing 
tine,  with  Garnet  and  Mica ;  and  Fasvaite  and  BaikaKte  also  seem  Id  e^ 
car  in  reins,  when  they  are  accompanied  by  Limestone. 

6.  The  Imbedded  Tarieties  of  Angite  are  fband  alnkoat  in  e^ery  kia^ 
of  basalt,  and  those  rocks  which  are  allied  to  it  The  lar^gest  tijiisli 
occur  near  Ausrig  in  Bohemia ;  but  it  is  met  with  also  in  the  Rhdn  and 
Vogel  mountains  in  Germany,  in  France  and  Italy,  in  Scotland  and  in 
western  islands,  fcc.  Granular  Aogite  and  Sahlite  are  chiefly  obtainsi 
from  Arendal  in  Norway,  and  Sahla  in  Sweden;  Baikalite  from  tta 
mouth  of  the  Sljamanka  river,  that  falis  into  lake  Baikal.  Diopaide  if 
found  in  Piedmont ;  Fassaite  in  the  valley  of  Fassa  in  the  Tyrol,  and  la 
the  Bannat  of  Temeswar ;  Ompbazite  in  the  Saualpe  in  Carintfaia,  sai 
near  Hof  in  Bayrenth.  The  beautifully  green  varieties  of  granakr 
Pyroxene  occur  in  the  Bacher  mountain  in  Lower  Stiria ;  the  cryslafli- 
zed  green-earth  in  the  valley  of  Fassa  in  the  Tyrol.  The  black  mineni 
found  in  certain  meteoric  stones,  appears  to  belong  to  the  present  species. 

One  of  the  most  interesting  localities  of  Pyroxene  in  North  Ajnerica, 
is  at  Bytown,  Lower  Canada,  where  it  occure,  in  white  semi-tranapareBt 
crystals,  disseminated  through  Calcareous  Spar :  the  crystals  are  an  luck 
in  diameter,  and  one  and  a  half  inches  long,  of  the  form  of  Fig.  351 
The  cleavage  parallel  with  P  is  effected  with  perfect  facility,  and  the 
whole  crystal  streaked  parallel  with  that  face.  HandSbme  cryatab  sf 
Diopside  occur  in  the  limestone  quarry  of  Bolton,  (Mass.) ;  and  veiy 
distinct  crystallizations  of  dark  green  Augite  and  Sahlite  have  beca 
found  in  veins  at  the  iron-mine  of  Munroe,  (N.  Y.)  Black  crystals  oe> 
cur  in  the  trap  of  Montreal.  The  white  variety,  in  large,  though  oAea 
imperfect  forms,  abounds  at  Canaan,  (Conn.)  in  the  Dolomite  beds;  alis 
at  Kingsbridge,  (N.  T.)  with  white  Hornblende.  Massive  Sahlite,  ia 
large  individuals,  abounds  at  the  Verd  Antique  quarries  of  West  Haves 
and  Milfbrd,  (Conn.) ;  also  at  Bolton,  (Mass.) :  at  the  latter  place,  id  awes 
compound  In  the  direction  of  P  and  r,  at  the  same  time,  are  somedsMS 
observed.  A  dark  green  Imperfectly  crystallized  Pyroxene,  abounds  at 
Rogers'  Rook  upon  lake  George,  near  Ticonderoga,  (N.  Y.)  where  it  ii 
Imbedded  in  Feldspar,  and  associated  with  Sphene  and  Plumbago.  Coe- 
eolite,  of  a  handsome  green  color,  exists  at  Willsborough,  (N.  Y.)  in  a 
vein  with  granular  Garnet  and  Tabulair  Spar.  Granular  Pyroiesa 
exists  also  at  Munroe,  (N.  Y.) 
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QUARTZ.    Rhombofaedral  Quartz.    Mohs. 

Primary  form.     Rhomboid.    P  on  P  =94^  15'. 
Secondary  forms. 

Fig.  809. 


Compaitella,  (Spain.) 


Fig.  861. 


Fig.  860. 


CliMterfieldi  (Bfaas.) 


Fig.  862. 
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Fig.  ses. 


Fig.  866. 
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Fig.  M4. 


Paris,  (Me.)— Fairfield,  (N.  Y.) 


Fig.  866. 


w 

■ 

r       T  r" 

^__a  ■  ■■■11    *— , 


8wlts«rlaiid. 


FiOrfleldiCN.T.) 


PHTSIOGRAPHT. 

Quarts. 


141 


Fig.  867. 


Fhlrfleld,(N.Y.) 


Fig.  S70. 


Fig.  869. 


Fig.  S7X. 


Alpi. 
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Fig.  972. 


^^te  Mountalnii  (S.  H.) 


Fig.  874. 
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Fig.  S59.  The  primary  foriDy  having  its  lateral  angles 
deeply  truncated,  so  as  to  produce  a  long  prism.  P  on  r 
=14 L^  4(y.~Fig.  360.  The  primary  form,  having  its  lat- 
eral angles  replaced  by  tangent  planes,  (r,)  and  by  trian-  ^ 
gular  planes  resting  on  the  upper  edges  of  the  rhomboid. 
P  on  «  =1330  48'.  r  on  z  =1410  40'.— Fig.  361.  The 
same,  in  which  the  planes  r  are  much  extended.  (prism6 
bisalterne.  Haut.)  A  common  form. — Fig.  362.  The 
same,  in  which  the  planes  z  have  the  same  size  with  P. 
(prisme,  Haut.)  A  common  form,  but  rarely  perfectly 
regular  in  the  size  of  similar  planes. — Fig.  363.  The  same 
as  Fig.  36 1 ,  with  the  omission  of  r.  P  on  «"=  1 03^  SO'. 
(dodecaedre.  Haut.)  Rare. — Fig.  364.  Similar  to  Fig. 
361,  but  having  two  opposite  sides  of  the  prism,  and  the 
adjacent  pyramidal  faces  unduly  extended,  (prisme  con^ 
primi,  Haut.)  Not  very  common. — Fig.  366.  Similar 
to  Fig.  363,  but  having  two  adjacent  faces  of  the  prism 
unduly  extended.  {prismS  sphaUaide,  Haut.) — Fig.  366. 
Similar  to  Fig.  361,  but  having  one  face  of  the  pyramid 
unduly  extended.  {prUmi  haloide.  Haut.)  Common.— > 
Fig.  367.  Similar  to  Fig.  361,  with  the  addition  of  the 
rbomboidal  truncations  of  the  alternate  lateral,  solid  angles. 
r  on  *  =142^.  P  on  j  =151o  7'.  Common.— Fig.  368. 
P  on  a  =1450  22'.  c  on  a  =159°  60'.  c  on  P  =  166^ 
30'.  z"  on  a  =  1  no  16'.  z  on  a  =  137°  61'.  zone 
=  146o  30'.  a  on  c  =1750  30'.  Very  rare.— Fig.  369. 
Fig.  361,  having  the  edges  of  the  pyramids  truncated.  / 
on  a:=141o  40'.  {emargine,  Haut.)  Very  rare. — Fig. 
370.  r'  on  ^  =  178°  32'.  P  on  g*  =  143°  32'.  {hyperox- 
ide.  Haut.) — Fig.  371.  Fig.  361,  with  the  terminal  edges 
of  the  prism  replaced  by  single  planes*    r  on  m  =  168^ 
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49^.  Ponm=162o  61'.  {pentahexaedre.  Haut.)  Rare. 
—Fig.  372.  r  on  a?  =1670  56'.  z  on  x  =1260  u/,  p 
on  *=1480  42'.  {plagiedre.  Haut.)  Rare.— Fig.  373. 
Similar  to  Fig.  372,  with  the  addition  of  the  rbomboidil 
truncations  of  Fig.  367,  and  the  replacement  of  the  edges 
between  s  and  x;  s  and  x  =152°  13'.  u  on  jp=rl73^3^- 
{co^ordonnee,  Haut.)  Very  rare. — Fig.  374.  F  ono^ 
16(P  15'.   0  on  0  =126o  10'.     Very  rare. 

Irregnlar  forms  and  grains. 

Cleavage,  parallel  to  P  and  r ;  but  very  imperfect, 
interrupted  by  conchoidal  fracture.  Fracture  concboiM 
sometimes  highly  perfect,  sometimes  less  distinct.  Sur- 
face, a  and  x  generally  rough ;  r  and  z  are  streaked  bo^ 
zontally.     The  rest  of  the  faces  generally  smooth. 

Lustre  vitreous,  inclining  in  some  varieties  to  resinous. 
Color,  white,  prevalent ;  among  the  brightest  colors  ai* 
violet-blue,  rose-red,  clove-brown  aqd  apple- green.  Dai» 
brown  and  green  colors,  generally  owing  to  foreign  admi^' 
tures.  Streak  white.  Transparent . . .  translucent,  ut- 
quently  even  opake,  particularly  when  impure. 

Hardness  =70.     Sp.  gr.  =2-690. 

Compound  Varieties,  1.  Faces  of  composition  pat*^ 
lei,  axis  of  revolution  perpendicular  to  a  face  of  rj  tbeflJ" 
dividuals  being  continued  beyond  the  face  of  compos^'*'' 
2.  Individuals  joined  perpendicular  to  the  axis.  Frequeiwf 
large  crystals  are  made  up. of  alternating  laminse  of  twoiO" 
dividuals ;  and  often,  faces  of  composition  assume  the  ap" 
pearance  of  cleavage. 

Implanted  globules,  reniform,  stalactitic  shapes:  surface 
smooih,  granulated,  or  drusy  ;  composition  columnar,  g^' 
erally  impalpable ;  often  a  second  time  composed  intog^ 
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ular  or  curved  lamellar  masses.  Masmve :  compositioB 
granular  or  columnar,  and  often  impalpable;  and  then  the 
fracture'becomes  conchoidal  and  spliotery.  Sometimes  a 
second  composition  produces  indistinctly  granular,  or  thick 
lamellar  masses.  Certain  very  thin  columnar  compositionsi 
if  cut  en  cabochon  paralii^  to  the  6bres,  show  an  opalescent 
light.  Pseudomorphic  crystals,  in  the  shape  of  cubes,  oc- 
tahedrons, derived  from  Fluor, — in  the  shape  of  rhomboids 
and  hexagonal  prisms,  derived  from  Calcareous  Spar, — and 
of  lenticular  forms,  from  Gypsum.  Globular  and  tuberose 
masses  formed  in  vesicular  cavities.     Plates.     Pebbles. 

1.  There  are  several  modes  of  occurrence  among  the  crystals  of  Qnarts, 
hitherto  confined  to  this  species,  which  become  evident  on  an  inspec' 
tioD  of  the  forms  described  above.  The  scalene  triangular  faces  x  and  u 
are  the  most  remarkable  in  this  re.«pect.  Their  faces  appear  only  to  the 
right,  or  only  to  the  left  of  the  faces  a.  Two  individuals,  differing  in  re- 
gard to  the  right  or  left  situation  of  the5«e  faces,  cannot  be  brought  in  any 
such  position,  that  all  their  faces  become  parallel ;  and  they  are  different, 
therefore,  like  the  right  hand  and  the  left.  This  difference  extends  even 
to  the  action  of  the  individuals  on  light,  as  has  been  shown  by  Mr. 

HSRSCHEL. 

2.  The  species  Quartz  does  not  by  any  means  abound  In  varieties  of 
crystallization  ;  and  yet,  owing  to  the  diiiproportionate  size  of  the  lacea 
of  its  forms,  its  crystals  offer  considerable  diversity  of  appearance.  The 
chief  perplexity  among  the  varieties  of  Quartz,  arises  from  mechanical 
composition,  and  the  admixtures  of  different  substances  foreign  to  the 
species.  No  less  than  thirteen  different  species  are  distinguished  In  the 
Wernerian  system,  to  which  those  of  other  systems  more  or  less  corre^ 
pond.  Q^artz  contains  inpst  of  its  simple  or  crystallized  varieties,  and 
may  be  said  to  represent  the  species  most  perfectly.  It  contains  fire 
9uh-spec\e»;— Jimethy at t  including  violet-blue  varieties ;  Eoek  CYyatait 
composed  of  the  most  perfectly  crystallized,  and  some  transparent,  or 
aemi- transparent,  massive  varieties ;  Roae  QuariM,  confined  to  translu- 
cent rose-red,  and  milk  white,  massive  varieties ;  Praae,  which  is  only 
of  a  dark  leek-green  color ;  and  Common  Quartz,  at  last,  comprehende 
an  those  varieties,  not  included  in  any  of  the  preceding  subspeclet. 
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Ther*  ara  fereral  mutAvm  variaiiea  of  oonuBon  quartz,  wMdi  consist  of 
gf»Dular  particles  of  composition.  If  they  diminish  so  much  in  size  as  to 
become  impalpable,  their  transparency  and  lustre  becomes  diminished, 
and  several  kinds  of  oonchoidal  fracture  appear,  if  specimens  of  these  Ta« 
rietSes  be  broken.  This  gave  rise  to  new  species  among  the  early  mlno'' 
talogists.  Hom$ton€  is  always  compound,  translucent  on  the  edges, 
and  either  of  a  splintery  dull  fracture,  or  glistening  and  glimmering,  and 
eonchoidal.  Thus  splintery  Hornstone  and  eonehoidat  Hornstone,  are 
vformed,  and  either  of  them  may  produce  Wbodatone,  if  it  appears  itr  thtf 
ahape  of  petrified  wood.  The  varieties  of  common  Flinty  slate  are  most 
like  Hornstone,  but  show  on  a  large  scale,  an  imperfect  slaty  fracture, 
and  various  dirty  grey  colors ;  those  of  Lydian  stone,  which  form  the 
second  kind  of  flinty  slate,  possess  an  even,  glimmering  fracture,  and 
a  greyish-Mack  color.  Flint  is  a  compound  mineral,  like  the  two  preee* 
ding  ones,  but  translucent,  at  least  on  the  edges,  and  possesses  a  perfect, 
flat  eonchoidal,  glimmering  fracture.  Ftoat-stone,  a  variety  of  Quartz, 
which  has  likewise  been  considered  as  a  particular  species,  consists  of  a 
delicate  tissue  of  minute  crystals,  visible  under  a  powerful  magnifier,  and 
demonstrates  hornstone  and  flint,  (into  which  it  insensibly  passes,  by  hav- 
ing its  grain  closer,  and  of  which  it  ofien  contains  nodules,)  to  be  varie- 
ties of  the  same  natural-historical  species.  Common  Quartz  is  some- 
times found  in  reniform  and  statactitic  shapes,  consisting  of  granular  par^ 
tides  of  composition,  sufficiently  large  to-  be  observed  and  separated 
from  each  other,  if  the  thickness  of  these  individuals  be  so  much  di- 
minished, that  at  last  tliey  become  impalpable,  the  different  varieties  of 
Calcedony  are  formed,  occurring  in  the  above  mentioned  external  shapes. 
The  diflerence  in  the  colors  of  these,  has  given  occasion  to  the  distinc- 
tion of  common  Calcedony,  and  of  Camelian ;  the  former  of  which 
comprehends  greyish  colors,  or  in  general  such  as  do  not  possess  bright 
tints  of  colors,  while  the  latter  refers  to  red  colors.  Common  Camdian, 
moreover,  occurs  in  globular  and  irregular  tuberose  shapes ;  fibrous 
CarneUan  is  found  in  reniform  masses^  and  generally  shows,  very  dis- 
tinctly, the  above  mentioned  composition.  The  rhomboidal  crystals,  of 
amalt  blue  color,  from  Transylvania,  are  also  enumerated  among  the  va- 
rieties of  common  Calcedony ;  probably  because  there  exist  reniform  va- 
rieties of  common  Calcedony,  possessing  the  same  color,  though  they  are 
Bore  nearly  related  to  common  Quartz.  Common  Quartz  also  occurs  in 
massive  varieties,  showing  columnar  composition.  If  they  be  thin,  par- 
allel, strongly  coherent,  and  more  or  less  bent.  Fibrous  QjMtrtg,  (a  par- 
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ticular  tpeciet  of  the  old  lystemt,)  it  formed ;  C(if*f  eye,  (tiwdier  ap^^ 
eles»)  if  they  are  nearly  impalpable,  and  almoat  solely  to  be  obterred  la 
the  opaleacent  light,  which  they  exhibit  when  cut  into  a  convex  tor- 
face.     CaVs  eye  is  generally  greenish  grey ;  but  there  are  yarietiet  of 
other  shades,  sometimes  even  black.    It  preterves  a  small  concholdal 
fracture,  and  is  more  or  less  translucent.    If  several  of  the  preceding  vi^ 
rieties  are  distinctly  colored  by  some  foreign  mineral  substance,  or  intl- 
mately  mixed  with  it,  various  other  pretended  species  are  formed. 
C9kry$opra$e  is  a  variety  of  common  Quartz,  consisting  of  small  grann* 
lar  particles  of  composition,  colored  Jipple  green  by  oxide  of  nickel ; 
Plasma  is  a  variety  of  Calcedony,  colored  leek-green,  and  almost  grass 
green,  by  some  substance  which  is  not  exactly  ascertained.  HtUotropet 
likewise  a  variety  of  Calcedony,  but  mixed  and  colored  by  green  earth, 
containing  blood-red  spots  of  Jasper.    The  brownish-red  color  of  the 
commonly  so  called  Hyactnf  A  of  Can^fOiteUa,  is  produced  by  the  admix* 
ture  of  oxide  of  iron.    If  the  same  thing  takes  place  In  compound  varie* 
ties,  the  individuals  of  which  are  still  recognizable.  Iron  FHnt  is  produ* 
ced ;  and  Jaeper^  with  its  various  kinds,  is  formed,  if  besides  the  oxide 
of  iron,  clay  enters  into  the  mixture ;  and  if,  moreover,  the  individuals 
can,  on  account  of  their  diminutive  size,  be  no  longer  recognized.    Stri» 
ped  Jasper  probably  contains  a  good  deal  of  clay,  and  is  distinguished  on 
account  of  its  striped  delineations.    The  varieties  of  Egyptian  Jasper, 
both  Red  and  Brown,  occur  In  globular  shapes ;  the  latter  of  which  are, 
beyond  a  doubt,  formed  in  open  spaces,  as  appears  from  the  concentric 
layers  of  which  they  consist,  and  the  drosy  cavities  lined  with  crystals  of 
Quartz,  often  found  in  their  interfor.    Jigate  Jasper y,  being  less  impure, 
is  more  properly  referred  to  Hornstone.     Opal  Jasper  may  be  said  to  ha 
a  variety  of  Opal,  and  does  not  belong  to  the  present  spedes;  nor  does 
Porcelain  Jasper,  which  is  nothing  else  but  burnt  clay. 

8.  Quartz  is  infusible  before  the  blow-pipe,  on  charcoal,  but  with  soda 
it  is  easily  dissolved,  with  effervescence. 

4.  Analysis. 

The  most  perfect  varieties  of  Quartz,  consist  of  pure  silica.  Bv- 
CKOi<z  obtained  99-875  of  silica  from  Rock  crystal,  with  traces  of  iron 
and  alumina.  Hornstone,  Flint  and  Calcedony,  agree  with  it  according 
to  various  analyses.  Several  varieties  contain  small  quantities  of  ala- 
nioa,  lime,  oxide  of  iron,  &c.  Chrysoprase  contains  0-01  of  oxide  of 
Nickel,  according  to  K^APnoTH.  Crystals  of  Quartz  may  be  obtained 
as  deposits  from  a  solution  of  silica  in  fluoric  acid,  or  in  potash  diluted 
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with  water.  TIm  fluid  fron  which  crystals  of  this  spedM  sre  formed  in 
gsodas  and  other  natural  cavities  of  rocks,  has  been  obsenred  to  i>e  chief- 
ly wtter ;  snd  often  lesves  behind  it  a  msss  resembling  Opal  oo  desicea- 
lioD,  when  suddenly  exposed  to  the  air. 

6.  Common  Quartz  enters  into  the  regular  mixture  of  ▼arious  rocfca, 
•f  grsblte,  gneiss,  mica -slate,  topaz-rock,  &c.  In  others,  they  occur  in 
single  crystals,  and  in  grains,  st,  for  Instance,  in  porphyry,  and  are  fre- 
quently met  with  in  vesicular  cavities,  particularly  of  amygdaloidal  rocks. 
Here  also  are  Ibund  the  6nest  varieties  of  Calcedony,  Carnelian,  of  the 
brown,  and  probably  alao  the  red,  Egyptian  Jasper,  the  agate  Iwlls,  Sec. 
Hornstone  frequently  forms  globules  in  compact  limestone ;  and  Flint, 
globular  and  tuberose  masses  in  chalk,  often  disposed  in  beds,  and  inclu- 
ding petrifactions.  Many  varieties  occur  in  irregular  nodules  and  large 
massive  concretion?,  in  various  rocks.  Thu9  common  quartz  is  found  in 
all  those  rocks,  into  whose  composition  it  enters  as  an  ingredient,  some- 
times forming  masses,  whose  interior  is  lined  with  crystals.  Hornstooe 
and  Chrysoprase  occur  in  serpentine  rocks,  and  Fibrous  Quartz  and 
Cat's  eye  in  some  varieties  of  slate.  Quartz  also  forms  beds  by  itself* 
as  in  quartz-rock  and  certain  kinds  of  sandstone.  It  is  very  frequent  in 
all  kinds  of  veins,  where  are  found  for  the  most  part  Amethyst,  rock 
crystals,  Hornstone  and  Calcedony,  but  chiefly  common  Quartz,  consti- 
tuting the  g^reater  part,  and  sometimes  the  whole  body  of  the  vein.  The 
agate  veins  are  thus  found,  which  consist  of  different  varieties  of  Quartz, 
alternating  in  various  stripes  or  bands  with  each  other.  Rock  Cr]ratal« 
Amethyst,  Flinty  Slate,  but  particularly  common  Quartz,  are  found  in 
pebbles.  The  river  sand,  and  that  of  deserts,  consists  of  common  Quarts. 
It  is  also  found  filling  up  the  space  of  petrified  bodies,  as,  for  instance, 
echinites  in  chalk,  and  petrified  wood  in  sandstone,  and  In  alluvial  de* 
posites. 

6.  The  numerous  varieties  of  the  present  species  are  spread  all  over 
the  globe,  but  some  of  the  most  distinguished  varieties  are  found  only  In 
a  few  localities.  The  finest  and  largest  rock  crystals  are  found  in  the 
Alps  of  Salzburg,  the  Tyrol,  Switzerland,  Dauphiny,  Piedmont,  and  Sa- 
voy ;*  also  in  the  isle  of  Madagascar,  Ceylon  and  Brazil.    Several  vari- 

*  About  one  hundred  years  ago,  a  great  drusy  cavity,  lined  with  crys- 
tals of  this  species,  was  opened  in  ZInken,  which  aflbrded  1000  cwt  of 
rock  crystals,  and  at  that  early  -period  sold  for  |^,000,  One  crystal 
weighed  eight  cwt,  others  from  four  to  five  cwt. 
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efies  from  Hangary  ind  Siberia,  are  pale  violet  blue ;  some,  called 
■moky-topaz,  from  Bohemia,  are  brown  and  yellow.  The  ScottiBh  Caim- 
gorm-crystala,  eometimes  poaseaa  icrveral  bright  tinta  of  theae  colors,  la 
one  and  the  same  specimen.  Amethysts,  of  various  colors,  are  brought 
fit>m  Brazil ;  but  the  finest,  riolet-blue  colors,  come  from  Ceylon,  India, 
and  Persia,  where  some  of  them  are  found  in  pebbles,  i^ss  transparent 
or  well  colored  specimens,  occur  in  original  repositories,  at  Porkura  and 
other  places  in  Transylvania,'  in  Hungary,  Siberia,  &c.  Some  varieties 
are  also  found  in  Scotland,  in  Saxony,  in  the  Hartz,in  Bohemia,  in  Sile- 
sia, 8cc. ;  and  they  are  met  with  in  veins,  in  agate  balls,  or  in  secondary 
deposits.  Rose  Quartz  occurs  at  Rabenstein  near  Zwiesel  hi  Bavaria, 
and  in  Siberia ;  the  milk-white  varieties  of  it  are  known  from  Norway, 
Spain,  France,  &c.  The  locality  of  Prase,  is  Breitenbrunn  in  the  mio- 
ing  district  of  Schwarzenberg  in  Saxony.  Smalt  blue  Calcedony,  some- 
times crystallized,  occurs  at  Tresztyan  in  Transylvania ;  the  stalactitlc 
and  reniform  shapes,  occur  in  fine  varieties  in  Iceland  and  the  Fardo 
Islands,  in  amygdaloid ;  at  HOttenberg  and  Loben  in  Carinthia,  in  btdB 
of  iron-stone ;  also  in  Hungary,  Transylvania,  in  Scotland  and  other 
countries.  Most  beautiful  specimens  have  been  found  in  Trevaseiif 
mine  in  Cornwall.  Carnelian  is  brought  from  Arabia,  India,  Surinam, 
and  Siberia;  it  is  met  with  also  in  Bohemia,  Saxony,  Blc.  ;  fibrous  Car- 
nelian, in  Hungary ;  Chrysoprase,  at  KosemOtz  In  Silesia,  In  serpentine. 
It  u  not  known  from  whence  the  ancients  received  the  PIm ma  found 
among  the  rqins  of  Rome ;  but  several  varieties,  resembling  it,  hav^ 
been  recently  discovered  fn  Moravia  and  Bavaria.  It  occurs  in  India, 
from  whence  it  is  occasionally  brought  in  beads  and  other  ornament!. 
Flint  is  a  common  mineral  in  England,  France,  the  Islands  of  ROgen  and 
Seeland,  in  Poland  and  Spain.  Near  Gratz  In  Stiria,  it  occurs  as  one  of 
the  ingredients  pf  gneiss.  Splintery  Hornstone  produces  the  remarkable 
pseudomorpblc  crystals  from  Schneeberg  in  Saxony ;  It  also  occurs  la 
veins  in  Hungary  and  other  mining  countries ;  In  beds,  it  is  found  la 
Norway,  and  In  spheroidal  masses  In  limestone  In  Che  Tyrol.  FUnty 
slate  forms  beds  in  numerous  countries.  Fibrous  Quartz  occurs  In  ih^ 
Hartz;  Cat*s  eyis  In  Ceylon,  the  coast  d  Malabar,  and  also  in  the  Harts. 
Heliotrope  used  formerly  to  be  brought  from  Ethiopia,  but  is  now  geoe* 
rally  obtained  from  Bucharia,  from  Tartary  and  Siberia.  Iron-flInt  b 
frequent  In  the  Iron-stone  veins  of  Saxony,  Bohemia,  Huogary,  Tnmm 
syivaola,  Ifcc. ;  and  along  with  It,  often  also,  common  Jasper.  StrlpM 
Jasper  oecurs  In  Siberia,  at  Graadlsleea  lo  Saxony,  at  Ivybridga  la  IHr- 
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ODfhire ;  the  brown  Egyptian  Jasper  comes  from  the  banka  of  the  Nile; 
the  rod  variety,  from  Baden.  The  petrifactions,  still  prosening  the 
rings  of  wood,  in  the  shape  of  trunks,  branches  and  roots,  are  met  with  ia 
many  countries,  particularly  in  Hungary,  and  Antigua  in  the  West  la- 
dies. Raro  crystallizations  of  Quartz  occur  in  the  black  limestoae  of 
Quebec ;  and  large  crystals  of  smoky  Quartz  are  brought  from  Nora- 
Scotia. 

The  United  States  have  not  aflbrded  very  remarkable  varieties  of 
Rock  crystal.  The  primitive  mountains  of  New  Hampshire  and  Ver* 
mont,  produce  occasionally  large  crystals  of  this  variety ;  but  their  oc- 
currence is  raro.  The  transition  limestone  of  New  York  afibrds  at  nu- 
merous places,  very  beautiful  crystals,  chiefly  of  the  form  represented  in 
figs.  362,  and  867,  and  which  vary  in  dimensions  from  four  inches  ia 
diameter,  down  to  the  smallest  size.  Occasionally  they  are  somewhat 
smoky,  and  are  often  penetrated  by  anthracite.  One  of  the  oldest  local- 
ities, is  Diamond  Island,  Lake  George  ;  but  that  which  still  aflTords  them 
in  the  greatest  abundance,  is  Canada  Creek,  near  Fairfield,  St.  Law- 
rence county.  The  granite  of  Chesterfield,  (Mass.)  contains  small  crys- 
tals, like  fig.  860,  in  which  scarcely  any  faces,  excepting  those  belong- 
ing to  the  primary  rhomboid,  are  visible.  The  faces  are  destitute  of 
polish.  The  trap  rogion  of  Massachusetts  and  Connecticut,  occasionally 
affords  the  Amethyst ;  loose  crystals  of  which  are  also  found  in  the  soil, 
near  Bristol,  (R.  1.)  The  notch  of  the  White  Mountains,  (New  Hamp- 
shire,) and  the  Tourmaline  deposit  of  Paris,  (Me.)  have  both  affi>rded 
handsome  crystals  of  brown  or  smoky  Quartz.-  Iron-flint  occurs  at 
Pittsfield,  (Mass.)  .Druses  of  Quartz  crystals,  colored  of  a  delicatA 
apple  green,  occur  along  with  Chrysoprase,  at  New  Pane,  (Vt.) ;  Prase, 
at  Cumberland,  (R.  I.) ;  Rose  Quartz,  at  Paris,  (Me.)  Southbury,  (Conn.) 
Acworth,  (N.  H.) ;  leek- green  Hornstone,  in  rolled  masses,  at  Amherst 
and  Pelham,  (Mass.) ;  common  Hornstone,  throughout  the  secondary 
rogion  of  New  York,  Ohio,  and  other  western  states.  Calcedony  and 
Carnelian  occur,  though  rarely,  forming  agate,  throughout  the  trap  re- 
gion of  Connecticut  and  Massachusetts ;  Red  Jasper,  at  Saugus  near 
Boston,  and  yellow  Jasper,  with  Calcedony,  at  Chester,  (Mass,) ;  the 
latter  found  in  large  rolled  masses.  Fseudomorphous  crystals,  eooaist- 
ing  of  coatings  over  six-sided  prisms,  and  scalene  dodecahedrons,  of  Cal- 
careous Spar,  aro  found  In  a  galena  vein,  at  Williamsburgh,  (Mass.) 

7.  Several  varieties  of  Quartz  aro  of  important  use  In  the  arts  aod 
■lamifactares.    Those  posfessing  good  degrees  of  traasparency,  or  fina 
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colors  and  delineatioDS,  as  Rock  crystal.  Amethyst,  Rose  Quartz,  Chry- 
soprase,  several  varieties  of  Calcedony,  called  Onyx,  Sard,  Sardonyx, 
&c.,  are  cut  and  polished  into  ring  stones,  seals,  and  various  other  orna- 
ments. Agate  is  also  used  for  the  same  purposes.  The  most  important 
application,  however,  is  that  for  the  manufacture  of  glass,  and  pottery. 
It  is  used  also  as  a  flux  in  the  meldng  of  several  kinds  of  ores.  Its  use 
in  gun  locks  is  also  well  known.  Sandstones  yield  various  applications 
for  architectural  and  other  purposes,  as  the  construction  of  melting  fur- 
naces, mill-stones,  &c.    Sand,  with  slaked  lime,  forms  mortar. 

QuiNCTTE. 

Massive ;  composition  granular. 

Color  carmine-red. 

1.  It  loees  its  color  by  heat,  and  is  with  difficulty  fusible  before  the 

blow- pipe. 

2.  AnalytU. 

By  Bkbtbxxr. 
Silica  64-00 

Msgnesia 19*00 

Protoxide  of  iron 8*00 

Water  1700 

8.  It  is  found  in  the  fresh  water  limestone  of  Mehun  and  Quincy,  in 
the  department  of  Cher. 

4.  The  description  is  too  imperfect,  to  lead  to  any  opinion  of  its  spe- 
cific character. 

Radiolitb. 

Massive :  oompoeition  columnar,  partieles  of  coropoaition  radia- 
ting :  compact    Cleavage,  distinct  in  one  direction. 
Lustre  silky,  glistening.    Color  white. 
Hardness,  above  Fluor.    Sp.  gr.  as  2  275 . .  .2*286. 

1.  wffio/ysif. 

By  Hvnnxwims^D. 
Silica  41*88 

Alumina  .•«...  28*79 

Soda  1407 

Potash  1*01 

Water  1*00 

Oxide  oriroii  0*91 

Carbonate  of  ttoM 2*60 

GangiM  .•••••  g-io 

2.  It  is  foand  at  Kdnfioid  In  Norway. 
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Realgar. 
Ratotkite. 

An  earthy,  inpure  yariety  of  Floor,  which,  aeoording  to 

JOHir,  CODSUti  of 

Fluateoflime 4900 

Phosphate  oflime 5W00 

Sulphate  oflime 200 

Phosphate  of  iron  ------  8-75 

Water  1000 

loflolubie  matters €'25 

REALGAR.    Red  Malacone-Blende. 

Primary  form.     Oblique  rhombic  prism.     M  oo  M= 
740  14'. 

Secondary  forms. 

Fig.  876. 
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Cleavage,  parallel  to  P  and  the  shorter  diagonal  of  the 
prism,  rather  perfect ;  parallel  to  n  and  M  less  distinct- 
Fracture  conchoidal.  Surface,  the  prisms  streaked  ib  the 
direction  of  the  principal  axis,  parallel  to  that  line :  the  rest 
of  the  faces  commonly  rough. 

Lustre  resinous.  '  Color,  aurora-red,  several  shades,  lit- 
tle differing  from  each  other.  Streak  orange  yellow . .  • 
aurora-red. 

Sectile.     Hardness  =  1*5 . . .  2*0.     Sp.  gr.  =  3*566. 

Compound  Varieties.  Massive :  composition  granular, 
of  various  sizes  of  individuals,  strongly  connected.  Frac- 
ture conchoidal,  uneven. 

1.  Before  the  blow-pipe,  upon  charcoal,  it  burnt  with  t  blue  flame, 
and  emila  fumes  of  tulphur  and  arsenic.  It  is  soluble  in  nitric,  muriatic 
and  sulphuric  adds. 

2.  JinaJysiM. 
By  K1.APB0TH.  By  Laugice. 

Sulphur       -        •        •        81*00        -        -        •        -    80*48 
Arsenic       ...        69*00        ....    60*67 

8.  Some  of  the  varieties  of  Realgar  occur  along  with  Orpiment,  ia 
beds  of  clay,  as  at  Tajowa  in  Hungary.   It  is  fimnd  in  small  nodules  along 
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Cleavage,  parallel  with  (be  primary  planes,  but  much 
interrupied.  Fracture  conchoid al,  uneven.  Surface  gen- 
erally very  smooth  and  shining,  and  every  where  the  same. 

Lustre  adamantine,  sometimes  metallic  adamantine,  or 
imperfectly  metallic.  Color  between  cochineal- red,  and  ia 
capillary  crystals  almost  carmine-red.  Streak  several  shades 
of  brownish-red,  shining.  Semi-transparent . . .  translucent 
on  the  edges. 

Brittle.     Hardness  =3-5 . . .  4-0.     Sp.  gr.  =8-992. 

Compound  Varieties.  Massive  :  composition  graoular, 
individuals  of  various  sizes,  or  even  impalpable.  In  the 
latter  case,  fracture  becomes  flat  conchordal,  or  even,  the 
surface  of  the  fracture  glimmering.     Sometimes  earthy. 

1.  Thnee  Tariedes  nhkh  eonaUt  of  frllble  particles,  toi  present  u 
aulhf  fnclure,  and  which  are  I>eHde(  aftea  mixed  with  oxide  of  iron  or 
malachite,  coDMiluta  the  Tile-Ort,  which  wm  formerlr  coaildered  M  a 
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particular  ipeciet,  and  divided  into  ecartky  aod  tnduTOied  TUe^Ore. 
Med  Copper- Ore  itself  (the  remaining  varieties  of  the  present  species,) 
was  divided  into  three  subspecies — the  foliated,  which  contains  those 
crystallized  varieties  which  are  not  capillary,  together  with  compouod 
cleavable  ones ;  the  eapiilary^  which  comprehends  very  thin  tiliforn 
crystals,  reticulated,  or  in  velvety  groups;  and  the  eompaet^  which  re- 
fers to  impalpable  compositions. 

2.  In  the  reducing  flame  of  the  blow-pipe,  it  is  reduced  upon  char- 
coal into  a  globule  of  copper.  It  is  soluble  with  eflervescence  in  nitric 
acid,  but  without  efferveseence  in  muriatic  acid. 


8.  Analyzie, 

By  KL.APROTH. 

By  Chkivkvix 

Copper 

9100 

8S50 

Oxygen 

900 

11-50 

4.  It  is  found  In  beds  and  veins  in  several  rocks,  accompanied  by  ▼ari- 
ous  other  ores  of  copper  and  iron,  and  by  Quartz. 

6.  Neady  one  hundred  modifications  of  form  have  been  observed  in 
the  crystals  of  Cornwall,  at  which  place  the  Hpecies  occurs  in  tin  and 
copper  veins.  Handsome  crystallizations  also  occur  in  the  Banoat  of 
Temeswar,  in  the  vicinity  of  Moldawa  ;  near  Cathariueburgh  in  Siberia, 
and  at  Chessy  near  Lyons  in  Fiance.  Other  localities  of  this  species  are 
found  in  Prussia  and  Saxony,  but  particularly  in  Chili  and  Peru.  The  prin- 
cipal deposits  of  the  ^capillary  variety,  are  Cornwall,  and  Rbeiahreitbach 
on  the  Rhine.  Tile-Ore  is  found  amonu  other  varieties  in  the  Bannat, 
and  at  Ciimsdorf  and  Saalfeld  in  Thuringia.  This  species  has  been  ob- 
tained massive,  along  with  Cbiysocolla  and  Native  Copper,  in  the  U. 
States,  at  Schuyler's  mine  in  New  Jersey. 

Red  Copper>Ore  b  frequently  produced  in  the  slags  formed  in  thelaft 
process  of  melting  copper.  Copper  vessels,  long  exposed  to  the  action  of 
the  weather,  are,  to  a  great  extent,  converted  into  a  tissue  of  crystals,  of 
the  present  species,  while  the  outside  is  covered  with  thioiide  of  copper. 

6.  It  la  valuable  as  an  ore  of  copper. 

RED   LEAD-ORE.     Hemi-prismatic  Lead- 
Ba  ryte. 

Primary  forro*     Oblique  rhombic  prism.     M  oo  M^ss 

TOL.  II.  14 


168  FtfTSlttORAPHT; 

Red  Lead*Ore» 

Seooodarj  forms.  1.  The  primary,  haTing  the  obtuse 
termioal  edges  replaced  by  single  planes,  and  then  so  far 
f  xtended  as  to  obliterate  the  terminal  plane ;  the  lateral 
•dges  of  the  prisms  being  replaced  by  tangent  planes. 

3.  The  same  as  the  above,  having  in  addition  the  acute 
terminal  edges  replaced,  so  as  to  impart  four-sided  sum- 
mits to  the  crystals. 

3.  The  same  as  2,  with  the  exception  of  having  the  ob- 
lique edges  of  the  prism  replaced,  instead  of  the  lateral,  as  in 

Fig.  879. 
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Cleavage,  parallel  t(^  the  primary,  tolerably  distinct:  less 
so  to  the  bases,  than  to  the  sides  of  the  prism.  Fracture 
small  conchoidal,  uneven.  Surface,  M  streaked  longitudi- 
nally.    The  faces  mostly  smooth  and  shining. 

Lustre  adamantine.  Color  various  shades  of  hyacioth- 
red.     Streak  orange-yellow.    Translucent. 

Sectile.     Hardness  =2*5  • . .  3*0.     Sp.  gr.= 6*004. 

Compound  Varietiet.  Massive :  composition  imperfectly 
columnar,  or  granular. 

1.  Before  the  blow-pfpe.  It  becomei  black  and  decrepitates, if  qukkly 
lieeled;  it  may  be  melted,  however,  into  a  sbiniDg  slag,  coDCaimnf  glob- 
uiea  of  metallic  lead.  It  colors  f  lass  of  borax  green,  is  soluble  wiHioat 
effervescence  in  nitric  acid,  and  afibrds  a  yellow  soluUon  in  tiial  add. 
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Red  Lead-Ore— Red  Silver. 
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2.  wSfMlytw. 

By  PFArr. 

Oxide  of  lead 

6800 

Chromie  acid 

8200 

By  BxBcsXiiirs. 
6814 
81-88 

8.  Red  Lead-Ore  haa  been  foand  in  Siberia,  in  the  neighborhood  of 
Bereaof;  where  it  oecora  in  narrow  veins,  traversing  a  rock,  the  tmo 
nature  of  which  is  not  aacertAined.  It  is  accompanied  by  enbical  crye- 
tals  of  Iron  Pyrites,  generally  in  a  state  of  partial  decomposition ;  also  by 
Galena,  several  salts  of  Lead,  and  sometimes  by  Native  Gold.  In  Bn- 
zil,  it  is  met  with  in  sandstone,  probably  under  similar  circumstances. 

RED  SILVER.    Red  Malacone-BIende. 
Primary  form.     Rhomboid.     P  on  P  =  lOS^  SJK  89^'. 
Secondaiy  forms. 

Fig.  880. 


Similar  to  those  of  Proustite,  (q.  v.)  and  several  others 
resemblJDg  the  secondary  forms  of  Calcareous  Spar.  An- 
nexed is  a  crystal,  measured  by  Phillips,  wbieh  com* 
bines  the  principal  modifications,  under  which  Red  Silver 
is  seen.  It  is  obvious  from  an  inspection  of  the  figurei 
that  the  planes  z  tend  by  their  extension  to  the  production  of 
an  obtuse  rhomboid;  the  planes  gf  to  acute  rhomboids; 
the  planes  d^  and  the  four  planes  without  letters,  sitoaied 
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Red  Silver. 


directly  above  them,  to  obtuse  scalene  dodecahedrons ;  the 
planes  A,  and  the  three  sets  of  planes  around  g^  I  and  the 
three  elongated  planes  between  h  and  </,  all  tend  to  acute 
scalene  dodecahedrons ;  /  and  n  lead  to  regular  six-sided 
prisms. 

,  Fig.  381. 


P  on  2r  (c.  g.)    - 
PonA       - 
P  on  Z 

d  on  d  (c.  g.)    - 
A  on  A 


172°  00' 
141    50 
158    22 
125 
134    40 


n  on  n       -         -         -         -         120 
Cleavage  parallel  with  P,  pretty  distinct  in  some  varie- 
ties.    Fracture  conchoidal.     Surface, /and  n  striated  ver- 
tically ;  P,  z^  and  g^  and  most  of  the  adjoining  faces  streak- 
ed parallel  to  their  common  edges  of  combination. 

Lustre  metallic-adamantine.  Color,  iron-black,  lead- 
grey,  sometimes  approaching  cochineal-red.  Streak,  coch- 
iaeal-red,  in  shades  corresponding  to  the  color.  Traoslu* 
cent  to  opake. 
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Red  Silver. 
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Sectile.  Hardness  =2*5 . . .  3*0.  Sp.  gr.  =5*787 . .  • 
5*844.     Breithaupt. 

Compound  Varieties,  1 .  Twin-crystals.  Face  of  com- 
position perpendicular,  axis  of  revolution  parallel,  to  an 
edge  of  z,  ^ 

Fig.  882. 


This  kind  of  regular  contposition  is  frequently  repeated, 
contiguous  to  all  the  terminal  edges  of  z,  as  in 

Fig.  383. 


3.  Face  of  composition  parallel,  axis  of  |«volutioo  per- 
pendicular to  g. 

14* 
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Red  Silver. 

3.  Face  of  composition  parallel  to  n,  axis  of  reroluooi^ 
perpendicular  to  it.  The  individuals  are  sometimes  con- 
tinued beyond  the  face  of  composition.  Massive :  compo- 
sition granular,  of  various  sizes  of  individuals,  strongly  con- 
nected. If  the  composition  becomes  impalpable,  fracture 
is  uneven,  even,  or  flat  concboidal.  Plates,  superficial 
coatings. 

1.  When  heated  before  the  blow-pipe,  it  firat  decrepitates,  then  melts, 
burning  with  a  bluish  flame,  and  emitting  sulphurous  add  together 
with  the  white  smoke  of  antimony.  By  continuing  the  heat,  a  globule 
of  silver  is  obtained.  Its  powder  heated  in  nitric  acid,  turns  black, 
emits  red  fumes,  and  dissolves  leaving  behind  some  sulphur  and  oxide 
of  antimony.  The  solution  yields  with  water  a  white  precipitate,  on 
the  separation  of  which,  muriatic  acid  occasions  the  deposition  of  chlo- 
ride of  silver. 

2.  Jlnalysig. 

By  BONSDOAPF. 

A  var.  from  AndreaBbcrg. 

Sulphur 16-609 

Antimony 22-846 

Silver 68949 

Earthy  matter  .                                                   .  0-299 

8.  It  has  hitherto  been  found  in  veins  associated  with  various  other 
ores  of  silver,  particularly  with  Proustlte,  and  Native  Silver,  also  with  Ga- 
lena, Blende,  and  several  species  of  Pyrites. 

4.  It  is  found  in  beautiful  crystals,  at  Andreasberg  in  the  Hartz,  and 
is  also  met  with  at  Schemnitz,  Cremnitz,  Nagybanya,  &c.  in  Hungary, 
in  Alsace  and  Dauphiny  in  France  and  at  Kongsberg  in  Norway.  It 
occurs  in  the  greatest  abundance  at  Zacat6cas  in  Mexico,  from  whence 
very  splendid  crystallizations  are  procured. 

5.  It  is  of  considerable  value  as  an  ore  of  silver.  The  mine  of  Yeta- 
Negra,  near  Sombrerete,  produced  in  the  space  of  a  few  months  700,000 
narci  of  silver  from  this  species. 

Rbp  ViTBioL.    (See  Cobdt- Vitriol) 
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Red  Zinc^Ore. 


RED  ZINC-ORE.    Hemi-prismatic  Eruthrone- 
Ore. 

Primary  form.     Right  rhombic  prism  ? 

CleavagCi  in  one  direction  perfect,  in  three  others  less 
so,  and  apparently  different  in  each.  Two  angles  are  af- 
forded by  the  reflective  goniometer,  one  of  125^,  the  oth- 
er of  9(P.     Fracture  conchoidaL 

Lustre  adamantine.  Color  red,  inclining  to  yellow. 
Streak,  orange-yellow.    Translucent  on  the  edges. 

Brittle.  Hardness  s=4'0 . . .  4*5.  Sp.  gr.  =5*432 . . . 
6-623. 

Compound  VarietUi.  Massive ;  composition  granular, 
individuals  strongly  connected. 

1.  On  exposure  to  the  air,  it  suflfers  partial  decomposition  at  the  rar- 
iace,  l>ecofDin((  invested  with  a  white  coating,  which  is  carlMmate  of 
zinc.  Alone  before  the  blow-pipe,  it  is  infusible,  but  yields  a  yellow 
transparent  glass  with  borax.  It  is  soluble  without  eflervescence,  in 
nitric  acid. 

2.  Jtnalysii, 

By  Brucx.  By  Bc&thikr. 

Oxide  of  zinc  92  00  gS-OO 

Oxide  of  iron  and  manganese        8-00  12*00 

8.  It  occurs  masstve,  mixed  with  Calcareous  Spar  and  Franklinite,  at 
Franklin  and  Stirling,  (N.  J.)  It  is  set  free  in  several  metallurgic  pro* 
cesses,  and  occurs  crystallized  in  six-sided  prisms  of  a  yellow  color,  in 
the  foundaries  of  KonigshOtte  in  Silesia. 

Retinasphalt.     (See  Retinite.) 

RCTINITE. 

Roundish,  and  b]unt*«dged  masses.    Fractnre  coocboidal. 

Lustre  resinous.  Color  green,  yellow»  red,  brown,  som«liinef 
in  striped  delineations.    Semi-transparent  to  opake. 

Hardnesi  asl*6 . . .  2*0,  of  the  rariety  from  Halle.  8p.  gr.  am 
11S9. 
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Red  Zinc-Ore — ^Rborob  Spar. 

1.  Reliuite,  if  rubbed  in  an  isolated  aUte,  acquirea  negative  electricity. 
In  the  flame  of  a  candle,  it  roelta  and  takes  fire  with  a  particular  odor. 
It  is  partly  soluble  in  alcohol,  leaving  behind  an  unctuous  residue. 

By  Hatch ETT.  By  Buchol.z. 

YegeUble  resin  .  65  00  91*00 

Aaphalt or  bitumen      .        42-00  900 

Earthy  matter  8O0        .  .        .  000 

S.  It  has  been  found  in  the  beds  of  earthy  brown  coal  near  Halle  on 
the  Saale ;  at  Bovey  io  Devonshire,  also  in  Upper  Austria,  Moravia, 
&c.  The  variety  from  Halie  very  much  resembles  a  vegetable  resin. 
The  purer  specimens  frequently  consist  of  alternating  layers  more  or 
less  transparent,  corresponding  to  the  external  shape,  and  commonly  in- 
cluding a  cavity.    Its  Sp.  gr.  =1079. 

Rbussin.     (See  Bloedtte,) 
Rhaetizite.     (See  Kyaniie.) 
Rhodonite.     (See  Manganese  Spar.) 

RHOMB  SPAR.     Brachytypous   Lime-Halo- 
id e.      MoHS. 

Primary  form.     Rhomboid.     P  on  P  =107°  22'. 

Cleavage,  highly  perfect  parallel  with  the  primary  form. 
Fracture,  often  conchoidal,  at  right  apgles  to  the  axis. 
Surface,  even,  or  rather  rough. 

Lustre  vitreous,  sometimes  inclining  to  pearly  upon  fa- 
ces of  cleavage.  Color  white  or  grey,  generally  inclining 
to  yellow ;  also  yellow  and  brown.  Streak  greyish- white. 
Transparent . . .  translucent. 

Brittle.     Hardness  =4*0  (  3-001,  clove  brown) 
. . •  4-6.     SpeciOc gravity  =  i  3- il 2,  pale  yellow S ^*"®V- 

Compound  Varieties.     Massive :  composition  granular, 

bdividuals  strongly  coherent ;  face  of  compositioD  uneven 

tod  rough. 
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Rhomb  Spar — RioDite. 

1.  Before  the  bloVr-ptpe,  and  also  from  long  exposure  to  the  weather, 
it  turns  brownish-black. 

2.  Jlnalysis. 
By  Brook c 

Carbonate  of  iron  and  carbonate  of  magnesia,  in  the  ratio  of  1*816  of 
the  former  to  8*686  oCthe  latter. 

8.  The  varieties  of  the  present  species  have  often  been  foiind  accom- 
panying those  of  Dolomite ;  it  also  occurs  in  chloritic  steatite. 

4.  It  occurs  at  various  places  in  Salzburg,  Tyrol  and  Switzerland, 
also  in  Unst,  one  of  the  Shetland  Isles.  In  the  U.  S.  at  Marlborough, 
(Yt.)  in  steatite ;  at  Middlefield,  (Mass.)  and  generally,  in  most  of  the 
soapstone  quarries  of  New  England.  ^ 

Appeitdix  to  Rhomb  Spar. 

i.  Hyatatie  Carbon' Spar.    Breithaupt. 
P  on  P  =107«  28'  20". 

Cleavage,  very  perfect  parallel  with  the  pKnjary  form. 
Hardness  ^*6 . . .  6*76  (scale  of  Breithaupt.)    Sp.  gr.  ss 
8*040 . . .  8069. 
It  is  not  believed  to  be  a  very  rare  species.    Localities  quoted,  are 
the  Hartz,  Erbendorf  in  the  Fichtelgebirge. 

RIONITE.     Selenious  Malacone-Blende. 

Primary  form.  Unknown.  Massive :  composition  gran- 
ular. 

Color  cochineal-red,  to  lead-grey.  Streak  of  the  lead- 
grej  variety,  blackish. 

Sp.  gr.  =s5'5  . . .  5*6. 

1.  Under  the  blow-pipe,  it  bums  with  a  beautiful,  violet-colored 
flame,  attended  by  much  smoke,  and  the  peculiar  odor  of  selenium. 

2.  Analyiis. 
ByDsi.  Rio. 

The  gny  colored  variety. 
Selenium 49*00 

Zine 2400 

Mercury 1900 

Sulphur 1*60 

which,  with  the  addition  of  €  p.  c  of  lime  meehanioally  intermingled. 
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RioDite* 


will  tmoont  to  99*5.  It  is,  therefore,  a  bi-seleniuret  of  xinc  united  to  a 
proto-sulphuret  of  mercury ;  the  latter  giving  the  grey  color  to  the  min* 
erel.  The  red  minenil  is  regarded  as  a  bi-seleoiuret  of  sine,  the  mer- 
cury being  in  the  state  of  a  bi-sulphuret,  which  communicates  the  red 
color. 

8.  It  is  found  at  Calebras,  near  the  mining  district  of  El  Doctor,  in 
limestone,  overlying  the  red  sandstone,  and  is  accompanied  by  Native 
QuiclCBilver. 

4.  A  fuller  examination  of  the  red  and  grey  varieties,  may  show  that 
they  form  distinct  species. 

ROSELITE. 

'Primary  form.    Right  rhombic  prism.    M  on  M  =sI32o  -18'. 
Secondary  form. 

Fig.  884. 


a  on  a  over  d  =  46^  (V 

Cleavage  perfect  parallel  to  d.  Surface  M  rough  and  hollow- 
ed out  in  the  middle. 

Lustre  vitreous.  Color  deep  roee-red.  Streak  white.  Trans- 
lucent. 

Hardness  s=3-0. 

1.  Before  the  blow-pipe,  it  gives  off  water  and  becomes  hlack.  It  im- 
parts a  blue  color  to  botax  and  salt  of  phosphorus ;  and  is  entirely  so- 
luble in  muriatic  acid.  According  to  Childrbit,  it  contains  water,  ox- 
ide-of  cobalt,  lime,  arsenic  acid  and  magnesia. 

2.  It  occurs  at  Schneeberg  in  Saxony,  disposed  on  Quartz,  and  was 
formerly  considered  as  a  variety  of  Cobalt-Bloom. 

8.  It  is  nearly  related  to  Pharmacolite. 

RuBELLAir. 

In  six-sided  prisms,  whose  angles  are  not  known* 

Cleavage  perfect  in  one  directkm. 
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Cdor  TaddUh'broim. 

Budnwi  rather  below  9.0.    Sp.  gt.  a^T. 
I.  Id  Um  fluD*  of*  candle,  U  eiftHUet. 
1.  jfno^tii. 
By  K1.AFB0TH. 

Stlick 4S-1I0 

Oildeofiroa M-OO 

AlnmiDk 1000 

UtfOfU 10-00 

PotMb  *nd  Boda 10-00 

Tolidle  mitter HWt 

S.  11 U  buad  with  Hlra  ud  PjToitaa,  *t  Scblma  Id  11m  Hlttelgabirp, 
In  Bohemli. 
4.  I(  tppvtn  ta  be  k  Hiu  which  bu  become  tlMred  by  ba*t. 
RuBELLiTE.     (See  Tovrmaline.) 
Rubin QLiiuizB.     (See  Ijimonite.') 

RUTILE.    Periiomoua  Erutbrooe-Ore. 
Primary  form.     Right  square  priam.     , 
Secondary  ibrm. 


Fig.  *SS. 
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Cleavage  parallel  with  M  perfect,  with  d  interrapted. 
Fracture  conchoidal,  uneven.  Surface,  a  and  c,  either 
smooth  or  rough,  hut  both  of  the  same  quality ;  </,  6  and  M 
vertically  streaked. 

Lustre  metallic-adamantine.  Color  reddish  brown,  pas- 
sing into'  red,  sometimes  yellowish.  Streak  very  pale- 
brown.  Translucent . .  •  opake,  sometimes  in  a  strong  lighCy 
transparent. 

Hardness  =6*0 . . .  6*6.  Sp.  gr.  =4-249. 

Compound  f^ariettes.  Twio-crysials  very  frequent,  ax- 
is of  revolution  perpendicular,  face  of  composition  parallel 
to  face  a.  The  composition  produces  geniculated  groups, 
and  is  often  repeated  in  several  geniculations,  as  in  fig. 
387. 

Fig.  886.  Fig.  887. 


Thin  and  long  individuals,  produce  after  this  law,  a  re- 
ticulated composition.  Massive,  composiiion  granular,  the 
individuals  being  of  various  sizes  and  strongly  connected. 

1.  Alone  before  the  blow-pipe,  it  is  infusible,  but  gives  with  borax  ia 

the  reducing  flame  a  yellow  glass,  which  assumes  an  amethyst-color, 

when  farther  reduced. 

2.  jfnalytis. 

If  pure,  it  is  entirely  composed  of  oxide  of  titaDiaiii»  which  according 

to  Rose,  consists  of  metal  6G't)5,  and  of  oxygen  83-96. 
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Rutil^— -Sal-AmrooDiac. 

— -  '- 

9.  It  occurs,  generally.  In  Imbedded  crystals,  either  In  masses  of 
Qnartz  engaged  in  gneiss  or  mica-slate,  or  In  Feldspar  in  cblorite-slate. 
It  is  sometimes  found  massive  in  metalliferous  veins,  and  is  often  enclo- 
sed in  crystals  of  Quartz :  besides.  It  occurs  in  the  shape  of  pebbles  in 
some  gold  stream- works. 

4.  Imbedded  crystals  in  Quarts  have  been  found  at  Rosenau  in  Hun- 
gary, Teioach  on  the  Bacber  in  Stiria,  and  at  various  places  along  the 
chain  of  the  Alps ;  also  at  Crianlarich  in  Perthshire  sod  other  places  in 
Scotland.  Very  perfect  crystals  occur  in  the  Sauaipe,  and  massive  va- 
rieties at  Arendal  in  Norway.  Switzerland  and  Savoy  aflbrd  several 
localities.  Pebbles  have  been  found  at  Ohlspian  in  Transylvania  which 
on  account  of  their  dark  color,  have  been  called  Nigrine.  At  St.  Yrieiz 
in  France,  and  in  the  province  of  Guadalaxara  in  Spain,  the  well  known 
twin-crystals  occur,  often  of  very  considerable  dimensions.  Finely  crys- 
tallized individuals  are  brought  from  St.  Golhard,  and  beautiful  capilla- 
ry crystals  engaged  in  transparent  Quartz,  from  Brazil. 

The  locality  affording  Rutile  in  the  greatest  quantity  in  the  United 
States,  is  a  very  extensive  ledge  of  chloritc-sUte  at  Windsor,  (Mass.) 
The  crystals  of  Rutile  are  here  thickly  disseminated  through  narrow 
veins  of  Feldspar  traversing  this  rock,  and  also  occur  in  seams  in  the 
rock  itself.  Large  coni}M)und  crystals  of  a  dark  color,  occur  at  Monroe 
and  Huntington,  (Conn.)  rarely  in  the  form  of  fig.  387.  The  mica- 
slate  of  Hampshire,  Berkshire  and  Franklin  counties,  (Mass.)  afibrds 
this  species,  but  no  where,  in  any  considerable  quantity.  It  is  found  in 
small  brilliant  crystals  In  white  limestone  with  Spinel,  Serpentine,  Talc, 
Mica,  &c.  at  Amity,  (N.  Y.)  and  with  blue  Corundum,  Tourmaline  and 
Spinel  in  the  same  rock  at  Newton,  (N.  J.)  also  in  loose  crystals  In 
North  Carolina  and  Virginia.  It  Is  on  the  whole,  one  of  (he  most  wide- 
ly diffused  of  the  scarce  metals,  ezi:«ting  in  small  quantity  at  nnmerons 
localities,  but  no  where  in  the  United  States,  excepting  Windsor,  in 
abundance. 

Sahlite.     (See  Pyroxene.) 

SALr- AMMONIAC.     Octahedral    Ammoniac- 
Salt.     MOHS. 

Primary  form.     Regular  octahedron. 
Secondary  forms.     Cube.    Trapezohedron. 

TOL.  11.  15 
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Sal-AmmoDiac, 


Cleavage,  parallel  with  the  primary  faces.  Fracture 
conchoidal.     Surface  smooth. 

'  Lustre  vitreous.  Color  generally  white,  often  jncliniog 
to  yellow  or  grey.  Solnetimes  it  is  stained  greed,  yellow^ 
or  black.     Transparent .  • .  translucent. 

Very  sectile.  Hardness  =  1  '5 . . .  2'0.  Sp.  gr.  =  1  *528. 
Taste  acute  and  pungent. 

Compound  Varieties.  Stalactitic,  botryoidal,  globular, 
reniform  shapes,  also  in  crusts;  composition  columnar. 
Massive,  composition  impalpable.  Fracture  conchoidal. 
Sometimes  in  a  state  of  mealy  efflorescence. 

1.  It  if  perfectly  volatile  at  a  high  temperature,  dlMolves  readily  in 
water,  but  does  not  attract  water  from  the  atrooepbere.  It  emits  a  pun- 
gent  smell  of  amrooDia,  if  brought  into  contact  with  moistened  quick- 
lime. 

2.  Analysis. 

By  Klaproth. 

From  Ml  Veturius. 

Muriate  of  ammonia 99-5 

Muriate  of  soda    .......  0*5 

t.  It  occurs  in  'fissures  In  the  immediate  vicinity  of  active  volcanoes; 
and  is  a  product  of  sublimation.  It  is  also  found  near  burning  coal 
seams. 

4.  The  best  known  localities,  ace  Mount  Etna  and  Vesuvius,  tbe  Sol- 
&tara8,  the  Lipari  islands,  England,  (particularly  the  neighborhood  of 
New  Castie)  Scotland,  Iceland,  the  vicinity  of  Lidge,  the  Buchanan 
Tartary,  Ilc. 

This  salt  though  much  employed  in  the  arts  of  dyeing,  and  in  medi- 
cine, is  of  very  little  importance,  as  found  in  nature,  on  account  of  its 
■carcity. 

Saphirine. 

Massive;  cleavable. 

Lustre  vitreous.    Color  sapphire-bluo,  with  sfaadoa  of  snen 
and  grey.    Translucent.    Streak  white. 

Hardness,  scratches  Quarts.    6p.  gr.  =iZ'4Z, 
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Sassofin. 


1.  Befora  the  blow-pipe,  atone  and  with  borax,  it  is  infiulble. 

2.  Jinaiy9%$. 

By  St&omkyer.  • 

Alumina 6S*1 

Silica 14-6 

Magnesia                      16*8 

Lime 0*8 

Protoxide  of  iron  .-.»....  8*9 

Protoxide  of  Dianganese 0*6 

Water 0-6 

S.  It  occurs  at  Fisicanaes  in  Greenland,  in  a  mica-slate  roclc. 

Sappare.     (See  Kyaniie,) 
Sapparite. 

Crystals,  right  rectangular  prisms.    Cleavage  perfect,  parallel 
with  their  lateral  planes.    Cross-fracture,  uneven,  to  splintery. 
Lustre,  chatoyant.    Color  blue,  very  intense.    Transparent. 
Hardness,  not  sufficient  to  scratch  glass. 
Powder  of  a  clear  greyish-white  color. 

1.  It  comes  from  Pegu  or  Ceylon,  and  is  found  engaged  in  a  druse  of 
Spinel. 

Sarcolite.     (See  tSnalcime.) 

SASSOLIN.     Prismatic  Boracic-Acid.    Mobs. 

Loose  scaly  particles,  crystaHiQe  grains,  (probably  six- 
sided  tables)  sometimes  aggregated  in  the  form  of  crusts.  ' 

Lustre  pearly.  Color  greyish  and  yellowish-white. 
Streak  white.     Feebly  translucent. 

Sp.  gr.  =1*480.  Taste  acidulous,  afterwards  bitter  and 
cooling,  lastly  sweetish. 

1.  It  is  fusible  in  the  flame  of  a  candle,  yielding  a  glassy  glohule, 

which  acquires  reiinous  electricity  by  friction,  even  without  being  iso- 

Uted. 

2.  Analysis. 

By  BxRZELius. 
Borax S6*8S 

Oxygen 74'17 
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Saussurite. 


S.  It  oocun  in  a  atate  of  perfect  purity,  or  ooly  mised  with  a  little 
Sulphur,  at  the  ialaad  of  Volcaoo  oae  of  the  Lipari  group.  It  la  also  de- 
podted  from  hot  springs  near  Sasso,  and  from  the  lagoni  of  Tuscany. 

4.  It  is  extensively  employed  in  the  manufacture  of  borax. 

SAUSSURITE.     Dusclaone  Petaline-Spar. 

Primary  form,  unknown. 

Cleavage,  afibrds  two  faces  meeting  at  angles  of  124° 
nearly,  pretty  distinct.  Traces  parallel  to  the  short  diago- 
nal of  that  prism.  Fracture  uneven,  splintery.  Massive : 
composition  granular . . .  impalpable,  strongly  coherent. 

Lustre  pearly,  inclining  to  vitreous  upon  the  faces  of 
cleavage;  resinous  in  compound  varieties,  particularly  when 
cut  and  polished.  Color  white,  passing  into  mountain 
green,  greenish-grey  and  ash-grey.     Streak  white. 

Brittle,  very  difficultly  frangible.  Hardness  =55.  Sp. 
gr.  =3*256  of  a  granular  variety  from  Piedmont,  3*342  of 
a  compact  variety  from  the  Pays  de  Vaud. 

1.  Before  the  blow-pipe,  it  melts  with  difficulty  into  a  white  glass. 

2.  Analysig, 

By  SausSitrx.  By  Klaproth. 

Silica  .        4900  .         44*00 


Alumina 

Lime 

Magnesia    . 

Oxide  of  iron 

Oxide  of  manganese 

Soda 

JLoss 


2400        .        .         .        8000 
1000  400 

S  75        Potash       .  0*25 

6-50  .         12-50 

0-00  0-05 

6-50  .         .  600 

0-75  .  3*20 

8-  It  is  found  in  primitive  mountains,  and  constitutes  with   Horn- 
blende and  Augite,  the  roclrs  called  gabbro  and  euphotide.     It  occurs  ni 
€h^^  "*****'  ^^^  Monte  Rosa,  and  in  its  neighborhood ;  In  Corsica ;  in 
ted  8^*^**^  n>ountain  in  Lower  Stiria,  in  Baryeuth,  &c.     In   the  Unl- 
extent****  *'  C»"»aan,  (Conn.),  it  forms  a  mounUin  of  some  miles  in 
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Sea  polite. 
SCAPOLITE.     Pyramidal  Pe taline-Spar. 
Primary  form.     Right  square  prism. 
Secondary  forms. 

I'ig.  888.     '  Fip.  889.  Fig.  390. 


Fig.  388.  don  a  =122=  20'.  Mend  =135°.  Mon 
a  =112°  30.— Fig.  390.  a  on 6  =151°  31'.  M  onA  = 
140°  18'.  n  on  o  =136°22'.  M  on  e  =153°  24'.  don 
e=16lo  35'. 

CleavHge,  parallel  with  M  and  d  distinct,  but  inlecrup- 
led  i  traces  of  P,  generally  a  small  concboidal  fracture  in 
this  last  direction.  Fracture  imperfeclly  concboidal,  uoo- 
ven.  Surface  of  the  prisms  longitudinally  streaked,  but 
generally  of  nearly  the  same  physical  quality. 

Lustre  vitreous,  inclining  to  resinous  upon  ibe  cleavage 
and  fracliire,  parallel  with  the  bases;  inclining  to  pearly  up- 
on M  and  d.  Color  various  shades  of  white,  grey,  blue, 
greeo  and  red.  Streak  greyish  white.  Transparent... 
translucent  on  the  edges. 

Brittle.  Hardness  =50... 53.  Sp.  gr.  a 3-613, 
Meionite;  =2-736,  white  crystallized  Scapolkte  fron 
Fiolaod. 
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Sea  polite. 


Compound  Varieties.  Massive:  composition  granular, 
of  various  sizes  of  individuals,  sometimes  elongated  in  one 
direction,  or  wedge  shaped,  and  passing  into  columnar,  or 
fibrous ;  generally  strongly  coherent. 

1.  The  yftrieUes  of  the  present  species  hftve  been  treated  of  as  consti- 
tuting several  distinct  species.  Afeianite  contains  the  purest  and  most 
transparent  yarieties  of  the  species,  of  a  white  color.  Scapolite  consists 
of  the  translucent  crystals  and  massive  varieties,  which  are  tinged  green, 
black  and  red.  Wemtrite  occurs  in  crystals  of  the  form  of  fig.  389,  which 
possess  a  greyish,  or  greenish  grey,  color.  J^Tuitallite  scarcely  diflers 
from  Wemcrite  except  in  possessing  a  tinge  of  blue  with  the  grey,  and 
a  feeble  chatoy6ment.  Dypire  differs  from  Scapolite  chiefly  in  its 
reddish  white  color,  and  thin  columnar  composition  in  massive  va- 
rieties. 

2.  In  a  strong  heat  of  the  blow-pipe,  Scapolite  melts  into  a  vesicular 
gtass,  and  intumesces  considerably ;  it  then  assumes  the  appearance  of 
ice,  and  does  not  melt  any  longer.  It  is  dissolved  by  borax  with  eflfer- 
vescence,  melting  into  a  clear  globule. 

8.  Jinalyais. 


Analysts. 
Jomi. 


Varieties. 


Wemerile, 


Lauoibr.   -        •  Bcapolite. 

NORDBNSKIOLD.   -   do.    fr.  "PViTgpB. 

Strombtsr.       •  Meionite. 
GaoELiN.  •  Meionite. 


Tbombom. 


Nottallite. 


Alumi- 
na. 

.  30^)00 

-33  030 
35-430 
32  726 
30-60Q 

37-808 


Silica. 

60-250 

45  000  . 
43-830  . 
40-530  - 
40-800  - 

25-101  • 


Potasb 
&  .Soda. 


Lime. 


lArh('»^«' 


2-000 
0-000 
1-812 
2-400 

^  potash^ 


17-600 

is-^eo 

24'1M5 
22100 

18-336 


Protox.  Wa- 
of  iron.  ter. 

3-oao  -  2-95 

1 000  -  aop 

O-OOD-  m3 
0182  .  OOO 
l-OOO  -  0<» 

1-500  .  0-00 


4.  Meionite  is  met  with  among  the  minerals  ejected  by  volcanoes. 
The  varieties  of  Scapolite  occur  in  primitive  rocks,  as  in  the  beds  of 
Magnetic  Iron  in  Sweden  and  Norway,  and  are  generally  accompanied 
by; Pyroxene  and  Hornblende;  also  in  beds  of  white  limestone,  associated 
with  the  above  minerals,  and  in  addition  with  Sphene  and  Petalite. 

5.  ScapoHte  is  found  at  Arendal  in  Norway  and  in  Wermeland  in 
Sweden ;  also  in  large  and  beautiful  crystals  in  the  parish  of  Pargaa,  fin- 
land,  at  Akadlek  in  Greenland,  and  some  varieties  near  Gborsdorf  ia 
Saxony.  Dypire  is  found  at  Maul^on  in  the  Western  Pyrenees.  Mei- 
onite occurs  at  Mt.  Vesuvius. 


PBTSIOGRAPHT.  175 

Scapolite — Scheeletine. 


Numeroaa  localities  of  Scapolite  are  found  in  the  United  States.  Beau- 
tiful crystals  of  the  ibrm  of  fig.  888,  are  found  at  Ooverneur,  (N.  Y)  dis- 
seminated through  a  coarsely  granular  Calcareous  Spar.  Large  crys- 
tals of  a  white  rariety  rarely  terminated  with  regularity,  occur  penetra- 
ting Quartz,  which  itself  forms  veins  in  white  limestone  at  Bolton  and 
Bozborougb,  (Mass.)  Nuttallite  is  found  also  at  Bolton  in  implanted 
crystals,  rarely  surmounted  hy  four-sided  pyramids.  A  purple  variety 
exists  at  the  same  place,  forming  considerable  masses,  made  up  of  large 
columnar  individuals.  Compact  varieties  occur  at  Boxborough  and 
Westfield,  (Mass.)  A  fibrous  one  is  found  at  Monroe,  (Connecticut.) 
Crystallized  specimens  are  aflbrded  by  the  white  limestone  of  Aouty, 
(N.  Y.) 

SCARBROITE. 

Massive :  composition  impalpable.    Fracture  conchoidal. 

Dull.    Color  white. 

Very  fragile.    Sp.  gr.  =1*486. 

1.  It  absorbs  wajter  without  becoming  more  transparent. 

2.  Analysis, 

Silica  .                 10-60  .                   790. 

Alumina  .                 42*60                                  42*76 

Oxide  of  iron  0-26  .                  0*80 

Water  46-76                                 48*65 

8.  It  is  found  in  little  veins  In  greywacke  in  the  great  hill  of  Scar- 
borough, England.  • 

4.  It  is  probably  a  mere  mechanical  aggregate,  similar  to  clays  in 
general. 

ScHAALSTEiN.     (See  Tabular  Spar.) 

SCHEELETINE.    TuDgstic    Lead-Baryte. 

Primary  form.  Octahedron  with  a  square  base.  P  on 
P  over  the  base=13P  2y  33''. 

Secondary  formi  the  primary,  having  the  edges  of  the 
base  and  the  pyramidal  edges  truncated^  together  with  the 
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Scbeeletine — Schiller-Spar. 

replacement  of  the  angles  at  the  summit,  by  Tour  planes, 
resting  on  the  primary  planes. 

Cleavage,  parallel  with  the  primary  faces,  indistinct. 

Lustre  resinous.  Color  green,  grey,  brown  and  red. 
Streak  white. 

Hardness  =2-75  . . .  30.     Sp.  gr. =7-904  . . .  8-088. 

1.  It  is  fusible  before  the  blow-pipe,  yielding  oxide  of  lead  upon  the 
charcoal.    With  soda,  it  afibrds  globules  of  metallic  lead. 

2.  Analysts. 
Tungstic  acid 52-00 

Oxide  of  lead 4800 

8.  It  is  a  very  rare  substance  ;  and  is  found  in  minute  crystals,  in  tht 
tin  mines  of  Zinwald,  Bohemia. 

SCHEEVERITE. 

In  crystalline  grains. 

Lustre  pearly,  and  feebly  shining.     Color  whitish. 

Friable.     Rather  heavier  than  water. 

1.  By  heating,  it  emits  a  feeble  aromatic  empyreuma.  It  melts,  very 
readily,  into  a  colorless  liquid.  The  melted  miberal,  on  cooling,  crys- 
tallizes into  four-sided,  acicular  crystals.  It  burns  with  flame,  attended 
with  feeble  odor,  and  without  leaving  behind  any  residue. 

2.  AtudysU, 
Carbon  7300 

Hydrogen 24-00 

8.  It  is  found  in  loosely  aggregated  grains,  forming  nests  in  a  bed  oC 
brown  coal,  at  St.  Galen  in  Switzerland. 

SCHILLER-SPAR.     Diatomous    Scbiller-Spar. 

MOHS. 

Primary  form.     Doubly  oblique  prism  ? 

Cleavage  in  two  directions,,  one  of  tbem  being  bigbly 
perfect  and  easily  obtained,  while  the  other  appears  only  in 
slight  traces.  Inclination  between  135^  and  145^.  Frac- 
ture uneven,  splintery. 
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Sebiller-Spar — Seleocuprite* 

9'  '    I  i«  ■       ■  I-  I      I  I         I  ■  I..       -  .1  -   ■  I  I     ■   ■  I       ■ 

Lustre,  melallic  pearly,  eminently  so  upon  the  perfect 
faces  of  cleavage ;  indistinctly  yiireous  upon  the  other  faces. 
Color  olive-green  and  blackish  green,  inclining  to  pinch- 
beck-brown upon  the  perfect  faces  of  cleavage.  Streak 
greyish  white,  inclining  a  little  to  yellow.  Translucent  on 
the  edges. 

Rather  sectile.  Hardness  =  3*5  . . .  4*0.  Sp.  gr.  = 
2-692. 

Compound  f^arteties.  Massive :  composition  granular, 
of  various  sizes  of  individuals.  The  individuals  are  often 
intermingled  with  Serpentine. 

1.  Exposed  to  a  high  degree  of  heat,  it  hardeni  into  a  porcelainoui 

mass. 

2.  Analysis. 


By 

HXTEIU 

By  VAuquKLiir. 

By  Drappibr. 

Silica 

5200 

6200 

4100 

Magnesia   . 

600 

1000 

2900 

Alumina     • 

23-83 

18  00 

800 

Lime 

700 

000 

100 

Oxide  of  iron 

17-60 

■{ 

1300  and> 
manganese.  > 

1400 

Water 

000 

000 

1000 

8.  The  varieties  of  Schiller-Spar  occur  imbedded  in  simple  and  com- 
pound crystalline  masses  in  serpentine,  with  which  they  are  mixed.  The 
only  locality  in  Europe,  which  can  be  quoted  with  certainty,  is  the 
Baste  in  the  forest  of  Harzgeburg  in  the  Hartz.  It  is  found  of  a  black- 
ish color,  with  Serpentine  and  Kerolite,  at  Blandfbrd,  (Mass.) 

Schorl.     (See  Tourmaline.) 
ScoLEziTE.     (See  Mesoiype.) 

SELENCUPRITE.    Selencupreous  Polypoione- 
Glance. 

Massive :  composition  impalpable. 

Lustre  metallic.    Color  silver-white.     Streak  shining. 

Ductile  ? 
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Seiencuprite — Serpentine. 

1.  FttiiUe  belbre  the  blow-pipe  into  a  grey  globule,  which  ie  aiii^lly 
malleable,  it  is  decomposed  by  nitric  acid,  and  the  solution  depottts 
metallic  copper  on  a  piece  of  clean  iron. 

2.  jinalytU, 

By  Berzelius. 
Seleniam 40-00 

Copper  64*00 

8.  It  occurs  forming  black  coatings  upon  Calcareous  Spar,  or  in  mi- 
nute seams  traversing  this  substance,  at  the  copper-mine  of  Skrickenim 
in  Smoland. 

Sgleniuret  of  Copper.     (See  Seiencuprite.) 

Seleniuret  of  Lead.     (See  Clausthalite,) 

Seleniuret  of  Palladium.    (See  SelenpaUadile,) 

Seleniuret  of  Silver  and  Copper.  (See  Eukai- 
rite.) 

Seleniuret  of  Sulphur.     (See  Sulpho-selenite.) 

Seleniuret  of  Zinc  and  Mercurt.    (See  Rionite.) 

Selenpalladite. 

Primary  form.    Regular  hexagonal  prism. 
Cleavage,  parallel  with  the  base,  perfect. 
Lustre  metallic.    Color  wbite  to  grey.    Opake. 
Brittle. 

1.  Heated  in  a  glass  tube,  it  gives  a  red  ring  of  selenium.  It  is  fu- 
sible into  a  brittle  metallic  globule,  and  dissolves  with  borax  into  a  color- 
less glass.  The  roasted  ore  aifonls  in  nitro-muriatic  acid  a  brown  sola* 
tion,  fiom  which  some  chloride  of  silver,  and  crystalline  chloride  of  lead, 
is  precipitated.  The  addition  of  cyanide  of  mercury,  colors  the  solution, 
and  throws  down  cyanide  of  palladium.  According  to  Zuvkek,  ifcoo* 
fists  of  seleniuret  of  palladium,  seleniuret  of  silver,  and  seleniuret  of  lead- 

2.  It  is  found  with  Native  Gold  and  Clausthalite,  at  Zilkerode  in  the 
Hartz.     It  is  likewise  said  to  occur  in  the  Russian  platina- mines. 

SERPENTINE.    Prismatic  Atelene-Picrosminc. 
Primary  form.     Right  rectangular  prism. 
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Serpentine* 
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Secondary  form. 


Fig.  891. 
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Cleavage.  Traces  of,  parallel  with  M  and  ef,  apparent 
only  in  a  strong  light.  Fracture  flat  conchoidal,  splintery, 
uneven.  Surface  almost  dull,  very  little  glistening,  but 
rather  even. 

Lustre  resinous,  indistinct,  low  degrees  of  intensity.  Co- 
lor dark  blackish  green  and  leek-green,  seldom  lighter 
shades  of  oil-green  and  siskin-green  colors,  none  of  them 
being  bright :  they  pass  into  yellowish-grey.  Streak  white, 
acquires  some  lustre.     Translucent .  • .  opake. 

Sectile.  Hardness=3'0.  Sp.  gr.=2'607,  of  a  green- 
ish black  crystallized  variety ;  =  2*56,  of  an  oil-green, 
translucent  one.  ^ 

Compound  Varieties.  Massive :  composition  granular, 
impalpable.  Varieties  of  this  kind  present  also,  red,  brown, 
black,  yellow,  and  grey  colors,  in  different  veined,  spotted 
and  other  delineations.  The  purer  varieties  sometimes 
possess  an  indistinctly  slaty  structure. 
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SerpeDtine. 

1.  Serpentioe  ii  divided  into  two  subspeciei,  the  common  tod  prt- 
€unu;  the  latter  embraciDg  those  yaiietieB  wMch  possess  haodsome  col- 
ors, aad  a  tendoDcy  to  conchoidal  fracture ;  the  former  includes  the 
duller  colors  and  the  slaty  varieties. 

2.  It  hardens  on  being  exposed  to  fire,  and  melts  only  with  p^at  dif- 
ficulty on  the  edges. 

8.  Analynt. 

By  JoKir. 
Silica  42-60 

Magnesia 88-€8 

Alumina             100 

Lime                   0-25 

Oxide  of  iron 1*50 

Oxide  of  manganese 0-62 

Oxide  of  chrome 0-25 

Water                          15*20 

4.  Serpentine  forms  mountain  masses  and  beds  in  primilire  rocks,  and 
frequently  contains  crystals,  grains,  or  compound  nodules  of  various  oth- 
er species.  Precious  Serpenthie,  in  particular,  is  often  mixed  with 
white  limestone. 

5.  The  different  varieties  of  Serpentine  are  met  with  in  Saxony,  Sile- 
sia, Austria,  Hungary,  Sliria,  Italy,  Corsica,  Sweden,  England,  Scot- 
land, and  other  foreign  countries. 

Crystallized  vaiieties,  of  a  blacltish  green  color,  sometimes  of  conside- 
rable dimensions,  occur  at  Amity,  (N.  Y.)  disseminated  through  lime- 
stone, along  with  black  Spinel  ai.d  Ilmenite ;  also  at  Byram,  (N.  J.)  in 
the  same  rock  with  red  Spinel.  At  the  last  place,  the  color  of  the  Ser- 
pentine is  oil- green.  Serpentine,  of  a  handsome  green  color,  and  con- 
choidal fracture,  is  found  at  Newburyport,  (Ma^.)  and  at  Newport, 
(R.  1.)  ;  of  a  very  light  green  color,  at  Phiilipstown,  in  the  Highlands  of 
New  York.  Extensive  formations  of  Serpentine  exist  in  the  neighbor- 
hood of  New-Fane,  (Vt.)  and  of  MiddIefieId,^(Mass.) 

SiDERiTE.     (See  Quartz.) 

SiDGRoscHisouTE.     (See  lAmonite.) 

Silicate  of  Iaon.  •» 

Siliceous  Oxide  or  Manganese.  (See  Manganese 
Spar.) 
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Skorodite. 

Silico-Calca&kous  Oxide  of  Titanium.  (SeeSphene.) 
SiLLiMANiTB.    (See  Bucholzite.) 
Silver-Bismuth. 

lo  acicular  and  capillary  cryttala.    Mamve ;  composiUon  im- 
palpable.   Fracture  uneven. 
Lustre  metallic.    Color,  light  lead-grey. 
1.  Before  the  blow-pipe  it  melts  with  ease,  and  covers  the  charcoal 
with  oxide  of  lead  and  bismuth,  leaving  a  globule  of  silver  behind. 

2.  jinalyiis.    - 

By  Klaproth. 

Lead                   8300 

Bismuth              2700 

Silver                  1600 

Iron                     4*80 

Copper 0-90 

Sulphur              16*80 

8.  It  occurs  at  Schlapbach  in  Baden. 

Silver-Black. 

Massive;  composition  impalpable,  ip  crusts,  pulverulent. 
Color  bluisb-black,"  sometimes  blackish  lead-grey. 

1.  It  melts  easily  before  the  blow-pipe  into  a  slaggy  mass,  leaving  a 
metallic  button  on  farther  heat. 

2.  It  is  found  in  the  silver  mines  of  Saxony,  Hungary,  in  Siberia,  and 
in  South  America. 

SKORODITE.      Prismatic   Malachile-Haloide. 
Partsch. 

Primary  form.    Right  rhombic  prism.     M  on  M=.120'. 

Secondary  forms. 

Fig.  892.  Fig.  898. 
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Cornwall. 
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Saxony. 
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Skorodite. 


dl  on  dV   -     103    00 


M  on  /    -     1030  6' 

Fig.  894. 


Carinthia. 

Cleavage,  indperfect  parallel  to  M  and  /.  Fractore  un- 
even. Surface,  d  uneven  and  irregularly  streaked  paraDel 
to  its  own  edges.  M  and  /streaked  vertically.  The  rest 
of  the  faces  commonly  very  smooth  and  even. 

Lustre  vitreous,'  inclining  to  adamantine  on  the  surface, 
and  to  resinous  in  the  interior.  Color,  principally  leek- 
green,  which  passes  almost  into  white ;  also  bluish-white, 
olive-green  and  liver-brown.  Streak  white.  Semi-trans- 
parent . . .  translucent  on  the  edges. 

Rather  brittle.   Hardness=3-6 . .  .4'0.    Sp.  gr.=3'16^ 

1.  Before  the  blow-pipe,  it  emits  an  arsenical  odor,  and  melts  into  a 

reddish -brown  scoria,  which  acts  upon  the  magnet,  if  it  has  been  heated 

long  enough  to  drive  off  all  the  arsenic. 

2.  Analysis, 
By  Chknktiz.  By  Ficiirtrs. 

from  Cornwall.  from  Saxooj. 

Oxide  of  copper  .22-5                .     4  •        •                         00-00 

OiLide  of  iron  .    27*5  with  magnesia,  lime  &  manganese.  47*80 

Arsenic  acid  .    83-6                 .                         ^                 81*40 

Water  .     120 1800 

Silica  .30 000 

Sulphuric  acid      .00 1-(M 
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Skorodite — Smaltine. 


1^8 


J.  It  occurs  in  (he  primitl? e  mounteiiM  of  Schwarzenberg  in  Sazaiiy» 
with  Arsenical  Pyrites ;  at  Loling  near  Hottenberg  in  Carinthia,  with 
Leucopyrite.  Beautiful  specimens  have  been  brought  from  Brazil.*  It 
occurs  also  in  sereral  of  the  Cornish  mines,  where  it  has  commonly 
been  called  Martial  Arseniate  of  Copper. 

SMALTINE.    Octahedral   Erutbleucone- 
Pyrites. 

Primary  form.     Regular  octahedron* 

Secondary  forms. 

1. 

Primary,  with  the  angles  truncated. 
Dobachao,  Saxooj. 

a 

Cube,  with  edges  truncated. 
Schneeberg^  Saxony. 


2. 
Cube. 

Schladming,  Sttrla. 

4. 

Rhombic  dodecahedron. 


6.     Fig.  896. 


5.     Fig.  89S. 


6cbae«beff. 


Bebneebeif . 

Cleavage,  traces  in  the  direction  of  the  primary  faces,  as 
well  as  those  parallel  with  the  cube  and  dodecahedron ;  the 
first,  a  little  the  most  distinct.     Fracture  uneven.    Surface 


*  A  considerable  quantity  of  this  rare  mineral  was  a  few  years  since 
brought  from  the  western  coast  of  South  America  to  Baltimore,  to  be 
smelted,  from  whence  it  was  re-shipped  to  England,  befiire  its  true  nature 
was  detected  by  the  mineralogists  of  this  country. 
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Smakine. 


geoerally  pretty  smoodi ;  the  faces  of  the  cube  often  carved. 
Subject  to  tarnish. 

Lustre  metallic.  Color  tio-whiie,  incliDiDg  to  steel- 
grey.     Streak  greyish-black. 

Brittle.  Hardness  =  5*5.  Sp.  gr.  ss  6*466,  a  cleava- 
ble  variety. 

Compound  Varieties.  Reticulated  and  other  imitative 
shapes ;  the  individuals  of  them  being  often  discernible. 
Massive  :  composition  granular,  individuals  of  various  sizes. 

1.  Heated  in  an  open  tube»  It  emits  a  good  deal  of  areenious  acid.  On 
charcoal,  before  the  blow-pipe,  it  yields  a  strong  smell  of  arsenic,  tod 
melts  into  a  greyish-black  pearl,  which  is  magnetic.  With  borax  and 
salt  of  phosphorus,  it  produces  a  sapphire-blue  glass.  In  powder,  with 
concentrated  nitric  acid,  it  immediately  developes  red  fumes,  attended 
with  eflfervescence  and  the  extrication  of  heat. 


2.  AnalyM, 

By  Strombtkr.               By  John. 

By  L^voixa. 

fr.  Riegelfldorf.                  fr.  Sehneeberg. 

fr.  Bieber. 

Arsenic 

74-22    .                         65-76 

68-60 

Cobalt 

20-81     .                 .        28  00 

9*60 

Iron  ' 

3*42   (witlimang.)        6-26 

9-70 

Copper 

0  16    ...          000  silica 

100 

Sulphur 

0-89    ...          000        . 

7-00 

8.  It  is  principally  met  with  In  veins,  traversing  rocks  of  TarioiM  ages, 
more  rarely  in  beds.  It  is  accompanied  by  ores  of  silver,  or  by  ores  of 
eopper.    In  beds.  It  is  attended  by  Mispickel  and  Copper-Nickel. 

4.  It  is  found  in  veins,  traversing  primitive  rocks,  at  Sehneeberg  and 
Annaberg  in  Saxony;  also  at  Freiberg  and  Marienberg;  likewiae  at 
Joachimsthal  in  Bohemia,  and  in  veins  In  kiUas,  at  Wheal  Spameo  in 
Cornwall.  The  veins  of  the  counties  of  Sayn  and  Slegen,  which  con- 
tain it,  are  included  in  greywacke ;  and  those  of  Thuringia  and  Mans* 
frld,  and  of  Riechelsdorf  in  Hessia,  in  cupriferous  shale.  It  occars  is 
bads  at  Schladming  In  Stiria,  at  Orawitza  in  the  Bannat,  and  at  Dobschaa 
In  Hungary.  But  a. single  locality  of  Smaltine  Is  known  to  exist  In  the 
U.  States,  which  is  at  Chatham,  (Conn.),  where  it  occurs  in  veins  trav- 
ersing gneiss,  accompanied  by  Mispickel  and  Copper-Nickel. 
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Sodalite. 


6.  It  ii  a  Valuable  ore  for  Ilia  preparatioii  of  blue  enamel-colon,  and 
partlcolarly  for  amalt 

Smab^odits.     (See  Pyroxene.) 
SoAPSTON^.     (See  Talc.) 
Soda-Alum.     (See  Solfatarite.) 

SODALITE.    Dodecahedral   Kouphone-Spar. 

MoHfl. 

Primary  form.     Rhombic  dodecahedron. 
Secondary  forms. 

1.  2. 

Primary  form,  with  the  acute-  Cube,  with  edgei 
angles  truncated.  truncated. 

Lake  Laaeh.  Oreeoknd. 

Grains. 

Cleavage,  parallel  with  the  primary,  with  different  de- 
grees of  perfection.  Fracture  concboidal,  uneven.  Sur- 
face even,  though  sometimes  .rough. 

Lustre  vitreous.  Color  greyish-black,  passing  into  asb- 
grey  and  brown,  sometimes  a  whitish  play  of  light  parallel 
to  the  planes  of  the  cube,  white  passing  to  green  and  blue, 
the  latter  often  deep  azure-blue.  Streak  paler  than  tlM 
color.     Transparent . . .  translucent  on  the  edges. 

Brittle.     Hardness  =:'  5*5  ^ . .  6*0.     Sp.  gr.  ^2*2  •  •  •  2*3. 

Compound  FarietieM.  Massive :  compositioD  granular, 
individuals  strongly  connected  ;  fracture  uneven. 

1.  The  present  apeciea  cenaiatsof  what  wee  once  belieyed  l»eeaitilalo 
four  diAerent  ones:  1.  LtfU'lawmlit  the  ^eep  asure  Uiie  BMiiive  va- 
rieties, commonly  found  along  wi(^  maatiTe  Iron  PyrHea ;  S. 
crystallized  in  dodecahedra,  and  In  jrainsof  a  bright  bine  color ;  t. 
oiUe,  in  white  transparent  crystals ;  4.  BfmdLmiUf  fai  oob-grey 
brown  erystals. 

16* 
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Sodalite — Soda-Nitre. 


2.  Before  the  bk>w-pipe,  Lapiy-lazuli  melts  with  difficulty  Into  a  glt^^ 
globule,  wfafch  is  first  Of  a  bluish  tinge,  but  soon  beeomet  white.  The 
compact  varieties  melt  more  easily,  and  with  a  slight  eflervesceDce.  It 
is  dissolved  with  considerable  eflerrescence  by  borax,  and  forms  with  it 
a  clear  globule.  If  previously  burnt  and  reduced  to  powder,  it  loses  its 
color,  and  forms  a  jelly  with  acids.  Haayne  melts  into  a  vesiculBr  g1a»i 
and  loses  Its  color.  It  effervesces  if  melted  with  glass  of  borax,  and 
forms  a  transparent  globule,  which  becomes  yellow  on  cooling.  Soda- 
lite,  before  the  blow-pipe,  melts  with  intumescence  and  the  develope- 
ment  of  air  bubbles,  into  a  colorless,  glassy  globule :  with  borax,  it  inelti 
with  difficulty,  and  only  when  added  in  small  proportion.  Spinellaaeis 
infusible,  whether  alone,  or  with  additions. 

8.  Analytis, 


Anaiy9t9  and 
varieties. 
OmuM.    I 
Lapifl-lazuli. 

ECXXBBBO. 

Sodalite. 
Thomson. 
Sodalite. 
Gmbum. 
Haayne. 

KULPROTH. 

Bplnellane. 


/SiH- 

CO. 

49*00- 
96-00- 
38-62- 
86-48- 
43-00 


Magne-    Alttmi-  ^.-^^  Potash  tr    Oxide  Sulpkurit 
...»  __      lame.       „.,.'    (ffiron.      --^ 


sia. 
2iXi 

000 

0-00 

O-OO 


(  sulphur  $ 


na. 
11-00 .  16-00 


32-00 
27^48 
18-87 
29-60 


0-00- 

2-10- 

12-00. 

1-60. 


sodti. 
8-00 

25-00 

26-50 

1545 
potash. 
19-00 
soda. 


acid. 
2« 

6-75 
mor.seid 

3-00 
mur.BCid 

12-39 
0-00 


4.  Lapis-lazuli  has  been  brought  from  Lesser  Bucharima  Thibet  and 
China.  It  has  lately  been  found  at  Lake  Baikal  in  Siberia,  in  veins  with 
Iron  Pyrites,  Feldspar  and  Garnet.  HaOyne  occurs  at  Albano  and  Frsi- 
cati  near  Rome,  among  the  products  of  Vesuvius ;  also  in  the  neighbor- 
hood of  Puy  de  Dome,  on  the  Lake  of  Laacb,  in  the  quarries  of  Niede^ 
meunich,  and  In  several  other  places  near  Andernach,  partly  imbedded 
in  pumice.  .  Sodalite  is  found  in  West  Greenland,  in  a  bed  in  mica-slate, 
from  six  to  twelve  feet  thick ;  and  is  accompanied  by  several  species  of 
'Augite-Spar  and  Feldspar,  as  well  as  by  Zircon  an.l  Eudyalite.  It  occun 
likewise  among  the  minerals  ejected  by  Mount  Vesuvius.  Spinellaoe 
Is  found  oo  the  shores  of  Lake  Laach,  with  Feldspar,  H.orableode  and 
Magnetic  Ircn-Ore. 

•.  The  Tariety  Lspis-lazuK  is  cut  into  various  ornamental  articles,  si 
riftg  stoneai  sauff  boxes,  &e.  It  is  maaafoctored  Into  *  very  eoetly  pif* 
■a#»C,  called  UHrmmarliM. 

SODA-NITRE.    Rfaombohedral  Natron-Salt 
Primary  fiirm.    Rhomboid.    P  od  P  =  1 06^  SS". 
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Soda-Nitre— ^Solfatarite. 

Cleavage,  perfect  parallel  with  the  primary  faces.  Frac- 
ture conchoidal,  almost  imperceptible.    Surface  smooth. 

Lustre  vitreous.  Color  white.  Streak  white.  Trans- 
parent. 

Rather  sectile.  Hardness  »  1-5  ••  •  2*0.  Sp.  gr.  =s 
2-0964.    Taste  cooling. 

Compound  T^arieiies.    In  efflorescences. 

1.  It  melts  and  deflagrates  with  a  yellow  light  upon  red-hot  eharcoal, 
but  not  80  violently  as  Nitre.  It  is  soluble  In  three  times  its  weight  of 
water,  at  60^  F.  If  rubbed  in  an  isolated  state,  it  acquires  a  very  strong 
negative  electricity. 

2.  AnahfstM. 
By  BB&zxLiirs. 

Nitric  acid 54-97 

Soda  460S 

It  contains  a  little  sulphate  of  potash. 

8.  It  is  found  in  immense  quantity  in  the  district  of  Tarapaca  in  Peru, 
near  the  frontiers  of  Chili,  three  days*  journey  from  La  Conception,  a 
port  of  Chili.  It  also  comes  from  Iqulqui,  a  port  in  the  south  of  Peru. 
In  these  countries,  it  forms  a  bed  many  feet  thick,  which  in  some  places 
appears  on  the  surfacot  occupying  an  extent  of  more  than  forty  leagues. 
It  is  frequently  mixed  with  clay  and  sand. 

4.  Very  large  quantities  of  this  salt,  purified  by  solution  and  crystal- 
lization, are  carried  into  Europe,  and  imported  into  the  United  States. 

SOLFATARITE.    Prismatic  Alum-Salt. 

Massive ;  composition  columnari  individuals  thin,  straight 
and  parallel.     Cleavage  in  one  direction,  perfect. 

Lustre  vitreous,  to  pearlj.  Color  white;  transparent 
to  translucent. 

Hardness=2-0  • . .  2*5.  Sp.  gr.  a  1  -88.  Taste  sweet- 
ish astringent. 

1.  It  b  more  solubto  Id  water  than  alum. 


[88 
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Solfatarite. 

- 

Salphurie  acM 
Alumina 

2.  JlfuUytU. 

ByTHOMSOH.  Bj  BoUMZmULULT. 

ftam                   from 

-  87-700        -        86-40      - 

-  12-000        •         1600 

BxRuffWAU. 

fttNB 

BIUo. 
.      40-81    - 
•       14-98    - 

By  Ron 

RtHD 

86-97 
14-68 

Water 

-     41*900 

46-60      • 

-      40-94 

- 

44-64 

Soda 

-      7-960 

000 

1-18 

- 

000 

Potash 

-      0-000 

000     . 

0-26 

- 

000 

SiUca 

.      0022 

0-00      . 

118 

- 
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Lime 

.      2256 

002      - 

000 

- 

0^ 

Peroxide  of  iron 

.      0-207 

004      . 

•    tracea. 

- 

2-68 

Magncaia                    >  ^  ,^ 
Protoz.  manganeae     3 
Muriatic  acid          -      0100 

C      0  00 

'i      000 

000 

085 
0-00 
0400 

- 

0-14 
0-00 
0-00 

8.  This  flubatance  is  found  in  the  Molfatareu  of  Ouadaloupe,  the  Lipari 
blandf,  at  Miio  and  other  islands  in  the  Grecian  archipelago ;  at  Copi- 
apo,  a  province  of  Coqulmbo  in  Cliili,  where  it  forma  with  White  Cop* 
peras  aiarge  mass ;  and  at  Mendoza  near  the  foot  of  the  Andea. 

SOMMERYILLITE.       (See  IdoCTOit.) 

SoMMiT£.     (See  JSTephtline.) 

SORDAWALLITE. 

Massive :  composition  impalpable ;  no  trace  of  cleavage.   Fr«e- 

ture  conchbidal. 

Lustre  vitreous,  inclining  to  semi-metalUe.    Color  greenish 
Mack  or  greyish  black.    Opake. 

Brittle.    Hardness^  equal  to  that  of  glass.    Sp.  gr.  :s2-53. 

1.  It  becomes  reddish  by  exposure  to  the  atmosphere.  Before  the 
blow-pipe,  it  forma  with  difficulty  a  blackish  globule.  With  a  email 
quantity  of  soda,  it  yields  a  blackish  green  globule  ;  with  a  larger  quan- 
tity, a  rough  s1agg;y  mass  is  produced.  Borax  dissolves  it  into  a  green 
gins.    It  la  partly  soluble  in  muriatic  add. 

2.  AnalytU. 

By  NoKDKiraKiouD. 
Smca  49-40 

Alumina                          •       •       -  18-88 

PeroxMeoflron 1817 

Magnesia                 10-67 

Phosphorle  tdd 2-28 

4*88 
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Spathic  Iron. 
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8.  It  occun  near  the  town  of  Sordawala  in  Finland,  in  layen  Iron 
half  an  inch  to  one  inch  in  thiclEnest,  in  a  primitive  rock. 

SPATHIC  IRON.    Brachy:ypous  Parachrose- 
Baryte.     Mohs. 

Primary  form.     Rhomboid.    P  on  P=107°. 

Secondary  forms. 

Fig.  898. 


Pnibrui,  Bohemia. 


Wheal  Maudlbl, 
ConiwalL 


Prslbrami  Bohemia* 


Fig.  403. 


Fig.  401. 


Cornwall. 


Fig.  397.  Primary  form,  with  the  summits  truncated. — 
Fig.  398.  Primary  form,  with  the  lateral  angles  trunca- 
ted.—Fig.  399.  Similar  to  Fig.  398,  but  having  the  upper 
edges  of  the  rhomboid  so  deeply  truncated,  as  to  give  rise 
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Spathic  Iron* 


to  oew  planes  g.  gong^  136^  34'. — Fig.  400.  o  on  v 
=165^    «  on  i>=670  20- 

Cleavage,  perfect  parallel  with  P ;  rarely,  traces  of  g» 
Fracture  imperfectly  conchoidal. 

Surface,  o  generally  rough ;  P  often  rounded,  wliich 
terminates  in  the  saddle  shaped  lens.  Fig.  403.  o  streaked 
parallel  to  the  edges  of  combination  with  P ;  t<  rough.  The 
common  lens  is  produced  hy  continued  striae  between  g 
apdP. 

Lustre  vitreous,  inclining  to  pearly.  Color  various 
shades  of  yellowish  grey,  passing  into  ash-grey  and  green- 
ish grey ;  also  into  several  kinds  of  yellow,  white  and  red. 
Streak  white.     Translucent,  in  different  degrees. 

Brittle.     Hardness=3*5 . . .  4*6.     Sp.  gr.=3'829. 

Compound  Varieties.  Striae  upon  the  faces  of  P  in  the 
direction  of  the  horizontal  diagonals ;  and  faces  of  compo- 
sition parallel  to  g  prove  the  existence  of  a  regular  compo- 
sition. Botryoidal  and  globular  shapes :  composition  co- 
lumnar, surface  drusy.  Massive:  composition  granular, 
passing  into  impalpable. 

1.  The  roassive  TarieUea  of  the  present  species  are  often  regularly 
eompound  in  the  direction  of  the  faces  of  g,  as  in  the  annexed  figiir«« 

Fig.  403. 
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It  is  flometimes  potiible  to  obtain  from  them  by  fracture  the  form  of  g, 
bounded  00  all  aides  by  laces  of  composition,  wilbout  presenting  a  sin^e 
real  face  of  cleavage.  There  is  no  distinct  cleavage  parallel  to  the  face 
of  ^.  The  saddle  shape  lenses  are  in  part  composed  of  several  individu* 
als  nearly  in  parallel  position,  but  the  axes  of  which  are  slightly  di- 
verging. 

2.  Before  the  blow-pipe,  it  becomes  black,  and  acts  upon  the  mag- 
netic needle,  but  does  not  melt.  It  colors  glass  of  borax  green.  It  is 
soluble  with  difficulty,  and  efiforvesces  but  little  in  nitric  acid,  particu- 
larly if  not  reduced  to  powder.  On  being  exposed  to  the  air,  it  is  ^^radu- 
ally  decomposed ;  first  the  color  of  the  surface  becomes  browq  or  black ; 
afterwards  the  streak  is  changed  into  red  or  brown,  hardness  and  sp.  gr. 
are  diminished,  and  even  the  chemical  constitution  is  altered,  the  whole 
being  converted  into  hydrate  of  iron. 

8.  JinalysU, 

By  Klap&oth. 

A  botiyoidal  variety.  A  cleavable  varletj. 

Protoxide  of  iron        -        63*75        -        -        -  67-60 

Carbonic  acid              -        8400        ...  8600 

Oxide  of  manganese   -          0*76        ...  8*80 

Lime                           ^          0  00        ...  1-25 

Magnesia                    -         0*62        ...  0*00 

4.  Spathic  Iron  is  frequently  found  along  with  compound  varieties  of 
Calcareous  Spar  in  beds  in  gneiss,  mica  slate,  clay-slate  and  newer- 
rocks  ;  sometimes  with  Limonite  and  Specular  Iron,  Heavy  Spar,  and 
other  species.  It  likewise  occurs  in  metalliferous  teins,  accompanied 
by  Galena,  Fahlerz,  Iron  Pyrites,  &c.  More  rarely,  it  occurs  in  the 
cavities  of  trap  rocks. 

6.  The  beds  in  which  the  varieties  of  the  present  species  are  found  in 
inunense  quantities  in  Stiria,  Carinthia,  and  the  bordering  countries, 
form  connected  tracts,  which  extend  along  the  chain  of  the  Alps)  on  one 
side  into  Austria,  and  on  the  other  into  Salzburg.  The  celebrated  Erz- 
bei|f  near  Elsenerz,  is  situated  in  one  of  them.  At  Freiberg,  it  is  found 
in  silver  veins.  It  is  found  with  Tin-Ore,  at  Ehrenfreidersdorf  in  Saxo- 
ny, Wheal  Maudlin,  St.  Just,  and  other  places  in  Cornwall.  It  Is  also 
found,  in  more  or  less  considerable  masses,  in  Bohemia,  Bayreuth,  WOr- 
temberg,  Switzerland,  France,  Spain,  and  many  other  countries. 

A  very  considerable  vein  of  Spathic  Iron  exists  in  the  United  States, 
at  Roxbury,  (Conn.)  which  traverses  in  a  vein  of  Quarts,  a  mountain  of 
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gnelft  for  the  diftmca  of  •  mile.    A  bed  of  it  also  esdtti  at  Plymoathy 
(Yt)    It  if  found  in  smtll  quantity  at  Lane'i  mine  in  Moaroe,  (Conn.) 

Appxirniz  to  Spathic  I&oir. 

i.  Kaminoxene  Carbon- S^ffor.    Breithaupt. 

P  on  P  a=  1070. 

Cleavage,  perfect  parallel  with  P,  traces  parallel  with  o. 

Hardness  (scale  of  Brsitkaupt)  =s  6.    Sp.  gr.  =s  3'76ft. 

1.  It  appears  that  1  p.  c.  of  oxide  of  manganese  is  essential  to  the  pres- 
ent species.  To  it  belongs  the  white  Sparry -iron  from  Vorgtlande*  from 
Beyrouth,  and  from  Siegen  in  Prussia. 

ii.  Olixone  Carbon- Spar,    Bkbithaupt. 

PonP  =  107O8'. 

Cleavage,  parallel  with  P  perfect. 

Hardness  (scale  of  Breithaupt)  =  5*0 . . .  6-25. 

Sp.  gr.  =3=8*7458,  from  Ehreufiiedersdorf. 

AnalyHi. 
By  Magnus. 
Carbonate  of  iron        -        .        .        ^        .        .        59*99 
Carbonate  of  manganese    -        -     ^  -        -        •        40-66 

iii.  AUotropose  Carbon- Spar.    Brkithaupt. 

Pon  P=l07o  Hi'. 
Cleavage,  parallel  with  P  perfect. 
Hardness  (scale  of  Brkithaupt)  =  5-25. .  .5*50. 
Sp.  gr.  =^2  992,  from  Hall  in  Tyrol. 
I  =s  3*001,  a  liver-brown  variety. 

Analysis. 

By  Stromeyer. 

Carbonate  of  magnesia               ....  89*70 

Carbonate  of  Iron                       -        -        -        -  8*02 

Carbonate  of  manganese            ....  2-44 

iv.  Meiitine  Carbon- Spar.    Brbxthaupt. 
P  on  P  r=s  I07<>  14'. 

Cleavage,  parallel  with  P  very  perfect;  traces  parallel  with  e. 
Color  dark  greyish  and  yellowish  grey.   Transparent  and  tmis- 
lucent. 
Hardness  (scale  of  Brbithaupt)  s=s  5*00. 
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Sp.  gr.  =  z  o.oQio  \  A'om  Traversella,  PiedmoDt. 

1.  Before  the  blow-pipe  it  decrepitates ;  io  mariatic  acid,  and  in  nitrie 
«cidy  a  feeble  effervescence  takes  place,  but  it  is  entirely  soluble.  It 
probably  contains  magnesia,  lime,  protoxide  of  iron,  and  oxide  of  manga- 
nese. 

2.  It  occurs  at  Freiberg,  as  well  as  in  Piedmont  and  the  island  of  Elba. 

SPECULAR   IRON.    Rhombohedral   Iron-Ore. 

MOHS. 

Primary  form.     Rhomboid.    P  on  P=860  68^  . .  8!6«> 

icy. 

Secondary  forms. 


Fig.  404. 


Fig.*406. 


Vesuvius. 


Elba. 


Fig.  406. 


Fig.  407. 


Frament 


Elba. 


▼OL.  II. 
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Fig.  408. 


Fig.  400. 


Framont. 


Fig.  410. 


Elba. 


Fig.  404.  Primary  form  with  summits  truncated.  P  oo 
0=1220  40'.  (6fl,^,  Haut.)— Fig.  205.  Primary,  with  ifae 
summits  replaced  by  tbree  planes,  which,  if  extended,  would 
lead  to  an  obtuse  rhomboid,  s  on  ^=142*^  56'.  (AtVAom- 
boidali  Haot.) — Fig.  406.  The  same  with  Fig.  405,  but 
having  the  upper  edges  of  (he  rhomboid  bevelled  by  planes 
n.  nonn=128°.  {binoternaire.  Hauy.) — Fig.  407.  m 
on  0=119^34'.  {trapezien.  Haut.)— Fig.  409.  P  oni 
=  1130  32<^.  oon2=900.  {equivalent jHai^.) — Fig. 410. 
n  on  y =1380  53'.  Pong'=1660  25'.  equipollent^  Htkvr.) 
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Cleavage,  parallel  with  P  and  o.  lo  some  yarieties 
scarcely  any  traces  appear,  while  in  others  it  seems  to  b^ 
perfect,  which  however,  must  in  a  great  measure  be  attrib- 
uted to  composition.  Fracture  conchoidal,  uneven.  Sur* 
face,  8  is  horizontally  streaked,  sometimes  so  deeply  that  it 
appears  rounded ;  P  is  sometimes  streaked  parallel  to  the 
edges  of  combination  with  n;  y  is  uneven,  and  often  curved. 

Lustre  metallic.  Color  dark  steel-grey,  iron-black. 
Streak  cherry-red,  reddish  brown.  Surface  frequently 
tarnished ;  generally  with  the  exception  of'  o,  which  may 
be  useful  in  finding  the  true  position  of  the  crystals,  when 
they  become  complicated.  Opake ;  very  thin  laminae  are 
faintly  translucent,  and  show  a  deep  blood  red  color. 

Brittle.  Sometimes  feeble  action  upon  the  magnetic 
needle.  Hardnesss5'5 .  • .  6*5.  Sp.  gr.=5*251,  a  crys- 
talline variety  from  Sweden. 

Compound  Varietie$»  Twin-crystals.  1.  Axis  of  rev- 
olution perpendicular ;  face  of  composition  parallel  to  o ; 
the  individuals  are  continued  beyond  the  face  of  composi- 
tion. (Altenberg,  Saxony.)  Sometimes  two  individuak  in 
the  same  position  are  joined  in  a  face  of  n,  and  terminate  at 
this  face.  (Stromboli.)  2.  Axis  of  revolution  perpendicu- 
lar, face  of  composition  parallel  to  a  face  of  P. 

Globular,  reniform,  botryoidal,  and  stalactitic  shapes; 
surface  generally  smooth,  composition  more  or  less  thin  co* 
]umnar,  sometimes  even,  impalpable  ;  in  this  case  the  lustre 
becomes  imperfectly  metallic,  and  the  color  red  ;  fracture 
of  impalpable^compound  varieties,  even,  flat  conchoidal,  or 
uneven.  Compound  varieties  often  join  in  a  secoiid  and 
third  composition,  which  are  curved  lamellar  and  granular; 
the  junction  of  granular  masses  produces  frequently  very 
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smooth  faces,  while  the  reniform  surface  of  the  curved  h- 
mellar  compositions  is  rough,  and  obtained  with  more  diffi* 
culty,  by  separating  the  particles,  than  the  first.  Massive : 
composioh,  1.  Columnar,  generally  imperfect,  tbicki  and 
diverging  from  common  centres.  2.  Granular,  and  often 
impalpable ;  sometimes  very  distinct  and  easily  separated ; 
often,  however,  they  are  strongly  coherent :  if  ibey  are  im- 
palpable, their  lustre  decreases,  their  color  becomes  red, 
and  the.  fracture  even,  uneven,  or  flat  conchoidal.  3.  La- 
mellar, joined  in  the  face  of  o,  thick  and  variously  bent ; 
sometimes,  bowiever,  they  are  so  thin,  that  they  allow  blood- 
red  light  to  pass ;  if  they  are  still  thinner,  their  color  be- 
comes red  altogether,  and  their  lustre  imperfectly  metallic; 
the  faces  of.  composition  are  often  irregularly  streaked. 
When  the  cohesion  among  the  particles  is  diminished,  the 
lamellar  varieties  become  scaly  and  glimmering,  the  graoa- 
lar  ones  earthy «nd  dull.  Pseudomorpboses  in  the  shape 
of  Calcareous  Spar,  Fluor,  &c. 

1.  Owiog  to  a  want  of  attention  to  the  simple  and  compouiid  state  of 
he  fconteuts  of  the  present  species,  has  arisen  its  subdivision  inlo  two 
species  by  the  majority  of  mineralogists;  viz.  into  S^teeular  Irof^Ort 
and  Red  Iron-Ore,  Specular  Iron  contains  all  the  simple  Tarietiefl,  an4 
those  of  the  compound  ones  which  have  not  lost  their  metallic  appear^ 
ance  by  the  too  small  size  of  their  component  individuals.  Those  la 
thin  lamellar  compositions  have  been  called  Mieaceow  Sjpeeuiar  Irm^ 
while  the  rest  form  the  Common  S^eeuiar  Iron*  Those  varieties 
which  have  lost  their  metallic  appearance,  are  included  within  the  JM 
^on-Ore,  divided  into  Fibrous  Red  Iron  or  Bed  Hematite,  which  oc* 
curs  in  reniform  and  other  imitative  shapes,  and  consists  of  colainDar 
particles  of  composition ;  into  Compact  and  Oehrey  Red  Iron,  which  are 
massive,  and  consist  of  impalpable,  granular  individuals,  more  or  lees 
firmly  connected ;  and  into  Scaly  Red  Iron,  or  Red  Iron-Foam,  consist- 
ing  of  very  small  scaly  particles,  which  in  most  cases  are  but  slightly 
coherent.    This  variety  is  in  immediate  connexion  with  the  micaceone 
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specular  Iron,  between  which  and  the  crystallized  Specular  Iron 
there  exiata  an  uointerrupted  transition.  Among  the  varieties  of  Clay 
h'ori'Ore,  the  following  may  be  considered  as  an  appendix  to  the  pres* 
«nt  species,  all  of  which  are  of  a  red  color,  but  more  or  less  impure,  and 
mixed  with  earthy  substances.  Reddle  possesses  an  earthy,  coarse  slaty 
fracture ;  it  soils  and  writes,  and  may  be  used  as  a  drawing  material. 
Jcupery  Clay  Iron-  Ore,  has  an  even  or  large  flat  conchoidal  fracture, 
and  a  hardness  which  is  considerable,  if  compared  with  other  minerals  of 
a  similar  formatbn.  Columnar  and  Lenticular  Clay  Iron-  Ore  are  dis- 
tinguished, the  first  by  the  columnar  form,  the  latter  by  the  flattish  gran- 
ular form  of  its  particles  of  composition. 

2.  Specular  Iron  is  infusible  before  the  blow- pipe*,  but  melts  with 
borax,  and  forms  a  green  or  yellow  glass,  like  pure  oxide  of  iron.  It  it 
likewise  soluble  in  heated  muriatic  acid. 

3.  Analysis,  ^ 

▲ii.i«.«.  VariPtiPS  and  Ox.  of   Ox,       BI-  j  .^^   Ala- W«.  To- 

Anaiysis.  locnlitiea.  iron.   mang.    Ilea.  ""'•  mine.  ter.    tah 

BucHOLZ.  Micaceous  Trv>n-Ore.  .  lOOOO  .  OO  .    0-00  .  00  .  0-00  .  0-0. 10000 

D'AuBiBsoiM.  Red  Hematite.  Framont     .   9000  .trace.  2-00.  10.000.3  0.   9600 

*•  "         "               "  .   9400  .trace.  200 .trace. 000.  2.0.   9800 

BucBou.  Compact  Red  Iron.  .  lOOOO  .  OO  .    OOO  .  00  .  OOO  .  OO.  lOOOO 

LAMPADiva.  Compact  Red  Iron.  .    6540.  2-7  .  SOTO?  OO  .  93   .00.   9610 

BccHOU.  Red  Iron-Foam.  .  lOOOO  .  00  .   000  .  00  .  OO    .00.  lOOOO 

HnutT.             "        «        "  .    94-50.  0.0  .    4-251  00  .  1-25.  00. 100-00 

The  clay  iron-ores,  being  more  or  less  mixed  with  earthy  substances, 
▼ary  in  their  contents,  and  several  of  their  properties  are  dependent  upon 
the  nature  of  these  admixtures.  Thus  lenticular  clay  iron-ore  is  very 
rich,  while  the  columnar  variety  contains  but  little  iron,  and  is  produced 
from  nodules  of  common  clay,  which  have  been  converted  by  the  influ* 
ence  of  heat  from  burning  coal  seams,  the  one  into  columnar  clay  Iron- 
ore,  the  other  into  porcelain  Jasper. 

4.  It  occurs  most  commonly  in  beds  and  veins  In  ancient  racks.  Clay 
iron-ore  forms  either  by  itself  beds  in  secondary  roountalBS,  or  it  is  in* 
eluded  In  beds  of  clay  in  the  shape  of  nodules  or  irregular  masses.  Spec* 
utar  Iron-Ore  occurs  in  crystals  among  the  rocks  ejected  by  Vesoviaiy 
and  lining  the  cavities  and  fissures  of  lava,  where  it  seems  to  be  a  pro- 
duct of  sublimation.  In  beds,  it  is  generally  accompanied  by  other  or«a 
of  iron,  several  species  of  earthy  minerals,  as  Epidote,  Hornblende  and 
Augite»  Calcareous  Spar  and  Quartz. 

17* 


198  FHT8IOO&APBT. 

Specular  Iron— Spbene. 

B,  The  most  beautiful  crystals  hitherto  known,  lor  size  and  form,  aM 
fiNiiid  in  the  island  of  Elba,  along  with  Iron  Pyrites  and  Quarts.  Splen- 
did geodes  of  crystals  also  come  from  Framontin  Loralne,  8t.OoChardift 
Swltserland,  and  Dauphiny ;  at  the  last  mentioned  place,  they  occur  in 
Toins  in  primitive  rocks.  Other  localities  are,  the  vicinity  of  Vesuvioi 
and  the  island  of  StromboH,  Norway,  Sweden  and  Stiria.  Micaccooi 
Iron-Ore  is  very  common  in  the  beds  of  Spathic  Iron,  in  Stiria  and  Ci* 
rinthia.  Red  Iron-Ore  is  found  in  Saxony,  Bohemia,  the  Harts,  the 
FichtelgebQrge,  at  Ulverstone  in  Lancashire,  and  other  places  in  Enp 
land,  and  in  many  other  countries.  Jasper  clay  Iron-ore  is  almost  entire- 
ly confined  to  Lower  Austria ;  the  columnar  variety  occurs  in  several 
lecalitles  of  the  north  of  Bohemia,  in  (he  countries  of  Ellwgen  and  Leit- 
merilz;  the  lenticular  Clay  Iron-Ore  forms  a  bed  in  the  transition  dis- 
trict of  Central  Bohemia,  in  the  counties  of  Pilsen,  Beraun,  8tc 

But  few  localities  of  crystallized  Specular  Iron  are  known  in  the  U* 
States.  What  was  believed  (o  be  Specular  Iron,  from  Amity,  (N.  Y.)i 
and  which  occurs  along  with  Spinel  in  limestone  and  Serpentine,  is  Crieh- 
tonite.  Druses  of  lenticular  or  micaceous  crystals,  are  found  atFow* 
ler,  St.  Lawrence  co.  (N.Y.)  The  Micaceous  Iron,  in  large  w*9tt, 
consisting  of  thin  waved  laminae,  themselves  composed  of  the  finc^ 
•cales,  occurs  at  Hawley,  (Mass.)  Red  Hemaiire  is  found  at  TicooJero- 
ga,  upon  Lake  George;  and  Lenticular  clay- Iron  ore  is  aboodaoC 
throughout  the  western  part  of  New  York.  Pebbles  of  compact  M 
Iron-Ore  are  found  throughout  the  hills  in  the  vicinity  of  Mari«t^ 
(Ohio.) 

6.  Specular  Iron  is  an  ore  of  the  highest  Importance,  and  yields  a  eco- 
■iderable  proportion  of  the  Iron  annually  produced  in  the  difierent  quar- 
ters of  the  globe.  Red  Hematite,  sometimes  alM,  compact  Red  Iv^in- 
Ore»  are  used  for  polishing  metals,  and  Reddle  as  a  writing  material 

SPHENE.    Prismatic  Eruthrone-Ore. 

Primary*form.     Oblique  rhombic  prism.     M  od  M  * 
IZ^P  SO'.    P  on  M  :5=12lo  SO'. 
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Secondaiy  forms. 


Fig.  411. 


Fig.  412. 
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Cleavage  ^roetimes  distinct  in  the  direclioo  of  d :  tn- 
ces  parallel  with  M.  Fracture  imperfectly  conchoidal,  un- 
even. Surface,  b  and  M  almost  always  faintly  streaked,  pa^ 
allel  to  the  edges  of  combination  with  d.  The  remaioiog 
faces  are  mostly  smooth,  and  often  possess  high  degrees  of 
lustre. 

Lustre  adamantine,  sometimes  inclining  to  resinoos. 
Color  brown,  yellow,  grey,  green ;  they  are  not  lively,  sonw 
pistachio-green  ones  excepted.  Streak  white.  Translu- 
cent .  • .  translucent  on  the  edges. 

Hardness  =6-0 . . .  5-5.  Sp.  gr.  =3-468,  of  a  massiw 
yellowish  grey  variety  from  Norway. 

Compound  -Varieties.  Twin-crystals :  faces  of  compo- 
sition parallel,  axis  of  revolution  perpendicular  to  c ;  some- 
times the  individuals  are  continued  beyond  the  face  of  com- 
position. Massive  :  composition  granular  or  lamellar,  tb^ 
first  are  strongly  connected. 

• 

1.  Before  the  blow-pipe,  the  yellow  varieties  do  not  change  Ibeirco^ 
or ;  all  the  rest  become  yellow.  They  intumesce  a  little,  and  noett  on 
the  edges  into  a  dark  colored  enamel.  They  are  soluble  In  heated  tSUf^ 
tcidy  leaving  behind  a  siliceous  residue. 

2.  Jtnalysis. 

By  Klap&oth.  By  Co»©i«»' 
Lime                                     8300  82-20 

Oxide  of  titanium  8300  33S0 

Silica  .        8600  2800 

Oxide  of  manganese  a  trace  0*00 

8.  Sphene  occurs  in  small  nodules  or  crystals  Imbedded  in  gneiM  »" 
beds  of  sienlte  and  other  trap  rocks,  belonging  to  them,  or  to  more  it- 
cent  classes  of  mountains.  It  is  met  with  in  metalliferous  beds  with  off 
of  iroo,  several  species  of  Augite  Spar  and  Feldspar:  likewise  inbsdv' 
primitive  limestone,  and  in  veins  wliich  traverse  primitive  rocks. 

4.  It  occurs  in  several  districts  of  the  Saualpe  in  Carinthia,  imbeddp 
la  coMM  grained  gneiss;  at  HaAiersell  in  the  district  of  Passau,  it  oceuf* 
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Sphene. 

in  a  bed  in  gneiss,  consisting  almost  entirely  of  Auglte  Spars  tnd  Feld- 
spars. At  Windiscb-Kappel  in  CariDthia  and  near  Dresden  in  Saxony,  in 
similarly  compound  rocks  of  a  newer  date.  It  occurs  in  beds  of  iron  ore 
at  Arendal  in  Norway ;  in  veins  at  St.  Gotbard  in  Switzerland,  in  the 
Felberthal  in  Salzburg,  and  in  many  otber  places  in  the  Alps.  It  it 
found  besides,  in  France  and  at  several  places  in  Scotland.  It  occars  in 
Canada,  at  Grenville  associated  witb  Tabular  Spar  and  Plumbago.* 

It  is  found  in  the  greatest  abundance  in  the  United  States,  at  Roger's 
Rock  on  Lake  George,  disseminated  in  small  brown  crystals  through  an 
aggregate  of  Feldspar  and  Pyroxene.  A  similar  variety  is  ibund,  crys- 
tallized and  massive.  In  nodules  and  geodes  with  Pyroxene  and  Petalite* 
in  the  limestone  of  Bolton,  (Mass.)  In  small  quantity  also,  in  round- 
ed grains  and  imperfect  crystals,  disseminated  through  limestone  with 
Hornblende,  flee,  at  Edenville  and  Amity,  (N.  Y.),  and  at  Trumbull, 
(Conn.) 

Spherosiderite.    (See  Spathic  Iron.) 
Spherostilbite. 

Massive :  globules  formed  in  vesicular  cavities.  Compositfoo 
columnar,  radiating  from  the  centre. 

Lustre  pearly,  very  brilliant  on  (he  fracture. 

Fibres  flexible.  Surface  of  the  globules  scratched  by  the  naU. 
8p.gr.  =2-81. 

1  Fusible  before  the  blow 'pipe,  with  exfoliatloa  and  eflerveseence. 
Forming  a  jelly  with  the  acids.  The  solution  yields  a  predplttte  with 
the  oxalate  of  ammonia. 

2.  Jlnahftii. 

By  BSITDAWT. 

fronn  Faroe. 

SiUca 06-01 

Alumina 16*61 

Lime 9-08 

Soda 0*68 

Water VIM 


*  The  specimens  from  this  locality  cleave  constantly  and  with  great 
perfection,  parallel  with  a  rhombic  prism  of  128^  60',  which  is  oblique 
from  an  acute  edge. 
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S.  It  occun,  implanted  upon  SUlbite  from  Faroe. 
4.  Its  properties  at  given  above,  do  not  appear  to  jiiaUfy  the  fi»nnntion 
9f  a  new  species. 

Spherulitb.    (See  Pitchsione,) 

SPINEL.    Dodecahedral  Corundum.     Mohs. 

Primarj  form.    Regular  octahedroa. 

Secondary  forms. 

L  a  3. 

Primary  with  edges       Primary  with  edg-      Primary  with  edges 
truncated.  es  bevelled.  and  angles  truacatied. 

Bambnrg,  (N.  J.)  Vesarias.  Hamburg,  CN.  J.) 

4.  Fig.  416. 


Hamburg,  (N.  J.) 

B. 

Primary  with  edges  replaced  by  three  planes, 

and  angles  by  four  planes  resting 

on  the  primary  faces. 

Veflavius. 

Cleavage  parallel  with  the  primary  form  difficult.  Frac* 
ture  conchoidal.  Surface  smooth,  the  faces  t  sometimes 
striated  parallel  to  the  edges  of  combioation  with  the  octa- 
hedron. • 

Lustre  viueous.  Color  red,  passing  into  blue  and  green, 
also  into  yellow,   brown  and  black.    Sometimes  nearly 
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white.  Streak  white.  Transparent ...  transluceot,  onlj 
on  the  edges,  if  the  color  be  very  dark. 

Hardness  =8*0.  Sp.  gr.  =3*523,  of  a  transparent  va- 
riety, between  cochineal-red  and  carmine-red. 

Compound  T^arieiies.  Twin-crystals,  face  t)f  compos!-' 
tion  parallel,  axis  of  revolution  perpendicular  to  a  face  of 
the  octahedron.  Sometimes  parallel  to  several  faces  of  the 
octahedron. 

1.  The  red  varieties,  exposed  to  heat,  become  black  and  opake ;  oa 
cooling  they  appear  first  green,  then  almost  colorless,  and  at  last,  reat- 
sume  their  red  color.  With  borax,  they  fuse  with  difficulty,  with  salt 
of  phosphorus  a  little  more  easily.  The  dark  colored  varieties  yield  a 
deep  green  globule.    Spinel  assumes  positive  electricity  by  friction. 

2.  Jinaltfiit. 

Alumi 


AnalTSts.  Varieties  and  localities. 


nit. 


Silica. 


Macne 
sla. 


BsazBuus. 

KukPBOTH. 


Blue,  Aken. 
Red. 


TaoKsoir. 


Thomson. 


Green,  Hamburf, ) 
(N.  J.)  \ 

Black,  Ainltj, 
<N.  Y.) 


72-250 -    5-450 -  14830 
74-600  •  15  600  •   8*260 

68O00-   2O00-I2<Xn 
TaaOS*  6.620-13-622 


I 


.61-788-   6-596-17-868 
AiiCH.         Black,  Vesavius.     -  67-460  •   2-380  -  25-950 


Oxide  of 
iron* 
4-260 
1-600 

16O0O 


5    7-420  } 

\  16-564 
(  protoz 

\    5O60  ) 
{ protoz.  { 


Lime.  Total. 

-  0-000  -  96-68 
'  0-760  -  96-60 

•  0-000-96-00 

■  trace-  99-96 

2-804  -  96-73 

1-100- lOOOO 


Abicb.         Redl  Cejloii. 


69-010.   2020-26-210-       0-710 


(  1-100 
<  proloz, 
(  chrome 


;i 


8.  Crystals  from  Ceylon  and  from  several  places  in  the  United  States, 
4>ecur  imbedded  in  white  limeston<^.  It  is  found  also  in  veins  with  Cal- 
careous Spar  in  serpentine,  and  in  gnei!<s.  Other  varieties  belong  to 
druses  in  volcanic  rocks.  Besides  which,  it  is  found  abundantly  in  more 
recent  deposits,  formed  by  diluvial  or  nlluvial  action,  along  with  crystals 
of  Corundum,  Zircon  and  other  gems. 

4.  The  red,  transparent  crystals  are  alinoet  ozcluiiively  brought  from 
Ceylon,  where  they  occur  in  the  sand  of  rivers.  In  Sadermanlaitd  in 
Sweden,  bluish  and  pearl>grey  varieilp^  occur  imbedded  in  granular 
limestone.  Dark  colored  crystals,  raited  Pleonaite,  are  found  in  Ceylon 
in  land,  and  in  implanted  crystals  on  Vesuvius. 


it 
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Spinel-— Spodumene. 

The  Uoited  States  afibrd  lome  very  remarkable  varietiea  of  tbe  pm- 
>eiit  specief ;  the  most  distinguished  of  which  is  one  of  a  black  color  is 
crystals,  varying  from  one  to  sixteen  inches  in  circumference,  which  ii 
found  at  Amity,  (N.  Y.)  These  crystals  exist  in  groups,  often  lining  tbi 
sides  of  partial  veins  with  Calcareous  Spar  and  Crichtonite  in  serpentios- 
They  are  oftep  in  twin-crystals.  The  same  neighborhood  produces  is 
abundance  of  smaller  crystals  of  various  shades  of  green,  black,  red  and 
brown,  and  which  are  imbedded  in  granular  limestone,  usually  associated 
with  Bruclte,  Hornblende  and  Pyroxene.  The  secondary  forms  abon 
quoted  are  found  at  Hamburg,  (N.  J.)  where  they  are  found  io  Caf- 
eareous  Spar  and  Quartz,  associated  with  Scapolite.  They  present  rich 
shades  of  green  and  blue,  and  frequently  tbe  crystals  are  transpareot 
Pearl-grey  crystals,  simple  and  compound  are  found  at  Newton,  (N. 
J.)  in  limestone  accompanying  (he  blue  Corundum,  ToumialiDe  aod 
Rutile.  Black  Spinel  has  been  found  at  Muoroe,  (N.  Y.)  Greeo  uA 
blue,  and  more  rarely  red  varieties  occur  in  Bolton,  Boxborougb  asd 
littleton,  (Massi)  imbedded  in  white  limestone. 

Spinellane.     (See  Sodalite.) 

SPODUMENE.    Prisraatoidal  Disihene-Spar. 

Priraary  form.  Oblique  rhombic  prism.  M  on  M  = 
930. 

Cleavage,  parallel  to  tbe  shorter  diagonal  of  the  pris©* 
perfect  also  to  bases  oblique  to  tbe  obtuse  edge  of  tbe  prison 
and  forming  with  it  angles  of  135°  . . .  138°,  less  perfect 
than  the  former.  In  distinct  cleavages  also,  appareouf 
forming  tangent  truncations  of  the  acute  solid  angles* 
Fracture  uneven.    - 

Lqstre  pearly.  Color  various  shades  of  greyisb-greeo) 
passing  into  greenish-white.    Streak  white.    Transluceot* 

Brittle.    Hardness  =^  6-5 . . .  7-0.    Sp.  gr.  ==  3- 170. 

Compound  Varieties,  Massive :  composition  granawf* 
of  various  sizes  of  individuals,  generally  large. 
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3y  Arfvedioit. 

By  Thomsoh. 

from  Ireland. 

66-40 

63-313 

2580 

28-508 

8-85 

5004 

145 

0-728 

000 

0*828 

1.  If  exposed  to  the  heat  of  the  blow-pipe,  it  ItMes  transparency  and 
color,  Intumesces,  exfoliates  and  then  melts  into  a  nearly  colorless 
transparent  glass. 

2.  Jinatytis. 


Silica 

Alumina 

Lithia 

Oxide  of  iron 

Oxide  of  ipanganese 

3.  It  occurs  in  primitive  rocks,  particularly  in  granite,  associated  with 
Quartz,  Mica,  Albite  and  Tourmaline. 

4.  It  was  first  discovered  at  (Jtoa  in  Sudermanlan,  Sweden;  but  was 
afterwards  found  also  at  Sterzing  in  the  Tyrol,  and  Killiney  in  Ireland. 

It  was  first  found  in  the  United  States,  at  Goshen,  (Mass.)  though 
it  passed  for  some  time  under  the  name  of  Augite.  Two  deposits  of  it 
exist  in  that  town,  both  of  which  are  in  granite  ;  at  one  of  them,  it  Is 
associated  with  blue  Tourmaline  and  Beryl.  It  exists  also  iu  the  neigh- 
boring town  of  Chesterfield,  and  at  Sterling,  in  the  same  state. 

Appxndix  to  Spodumxne. 

1.  KilUnite.  The  mineral  described  under  this  name,  is  found  at  Kil- 
liney near  Dublin  in  Ireland,  associated  with  Spodumene,  with  which 
it  agrees  in  the  cleavages,  and  from  which  it  diflers  in  hardness  and  sp. 
gr.  Its  hardness  =  4  00  and  Sp.  gr.  =2-698.  These  differences  how- 
ever, appear  to  depend  upon  incipient  decomposition.  Before  the  blow- 
pipe it  becomes  white,  intumesces  and  melts  into  a  white  enamel. 

Analynt. 
By  Barker.    ByLzHuirT.    By  Bltths. 


Silica 

52-49 

4908 

47975 

Alumina 

24-60 

80  60 

81041 

Potash 

5-00 

6-72 

6063 

Protoxide  of  iron 

2-49 

.  2-27 

2328 

Lime 

000 

0-68 

0724 

Magnesia  with  manganese  0-00 

108 

0*459 

Protoxide  of  manganese 

0-75 

000 

1-255 

Water 

600 

1000 

10000 

TOL.  II. 

18 

S06 
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Staurolide* 


lU  dUference  In  compoiltioa  from  the  Spodumene,  it  will  be 
ariMf  from  the  pretence  of  water,  and  the  mihs^tuticm  of  poteflh  fcr 
lithia. 

STAUROTIDE.    Prismatoidal  Garnet.     Mohs. 
Primary  form.     Right  rhombic  prism.     M  on  M  = 
129°  31', 

Secondary  forms. 

1, 

Primary  form  with  the  tcute 
lateral  edges  trnDcated. 

2.    Fig.  417. 


M 


M 


Mon  <«  =1370  58'. 

Cleavage,  h  perfect  but  interrupted,  M  iq  tracer. 
Fracture  conchoidal,  uneven.  Surface  P  sometimes  very 
rough  and  corroded,  hollowed  out  in  the  centre.  The  rest 
of  the  faces  generally  of  the  same  quality  either  roogh  or 

smooth. 

Lustre  vitreous,  inclining  to  resinous.  Color  reddisb- 
brown,  or  brownish-red,  very  dark.  Streak  white.  Trana- 
lucent,  frequently  on  the  edges. 

Hardness  ==7-0 . . .  7-5.  Sp.  gr.  =3'724,  crystals  from 
St.  Gothard ;  that  of  columnar  twin-crystals  from  Spain, 
the  substance  of  which  is  less  homogeneous,  is  between 
3*3  and  3  4. 
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Siaurotide. 

Compound  Varietia.  Twin-crystals.  Face  of  com- 
position parallel,  axis  of  revolutioD  perpendicular  to  the 
longer  diagonal  of  tbe  prism.  Angle  of  revolution  =90; 
6g.  418.  Face  of  composition  parallel,  and  axis  of  rev- 
olution perpendicular  to  a  face  replacing  the  terminal  edg- 
es, angle  of  revolution  =3  60,  6g.  41d.  Tbe  individuals 
in  boib  cases,  are  continued  beyond  the  face  of  composi- 
tion, and  produce  cruciform  groupes.  By  ibe  addition  of 
a  third  individual  to  tbe  laiier,  groupes  resembling  stars  with 
six  radii,  are  formed. 

Fig.  413.  Fig.  419. 


Sitlct 
Alumlni 


2.  Ajtalytit. 

from  Brtttut]r. 
S300 
44-00 

S'S4 

IMH) 
ISOO 


000 


Oxid«oflroD    .  lS-00  18'1> 

Oxide  of  miDpneiB  1-00 

S.  It  oceun  in  Imbrdded  crjitais  io  primldTa  rocki,  pirttcvlu'lf  io 
tnlca-ilite,  in  ilmpla  tod  compaund  crjilali,  tccofoptaied  bjr  KyuUl*, 
Gimet,  be. 

4.  Simple  cryMil*  occnroo St. Godiird  Id  Switi(rl(iid,uidlb«  Oreia- 
•r  Hoaottio  In  ZUIarthil  In  the  Tyrol,  nmedmei  cuiiooilj  igiraptad 
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Staurotide. 

*  with  cryitaU  of  Kyanite,  into  a  continuous  mass  with  parallel  axes,  te 
perfect  planes  of  cleavage  of  the  two  crystals  being  coincident  Twin- 
crystals  occur  in  Spain,  Portugal,  France,  Scotland  add  Brazil. 

It  is  particularly  abundant  in  the  mica-slate  region  of  the  Unitsd 
States.  The  most  interesting  localities  for  the  size  and  perfection  of  ib 
crystals  are,  Franconia,  (N.  H.)  New  York,  three  and  ahalf  mitei 
from  the  city,  Bolton  and  Tolland,  (Conn.)  Chesterfield,  (Mass.)  Htrpt- 
well  and  Winthrop,  (Maine.) 

Steatite.     (See  Talc.) 
Steinheilite.     (See  lolite.) 

STERNBERGITE.     Monotoraous  Polypoione- 
Glance. 
Primary  form.     Right  rhombic  prism.    M  on  M  =115 

Secondary  form.  Primary  form,  with  the  acute  edgtf 
truncated. 

Cleavage,  highly  perfect  parallel  to  P ;  the  lamins  ffl^J 
be  torn  asunder  like  thin  sheet-lead. 

Lustre  metallic.  Color  dark  piocb-beck  brown.  Stretf 
black.     Tarnish  often  violet- blue. 

Very  sectile.  Thin  laminae  perfectly  flexible.  Hard- 
ness =  1*0. . .  V5.     Sp.  gr.  =4-216. 

Compound  V^arieties.  Globular,  or  rose-like  aggrega- 
tions.    Massive :  composition  granular. 

1.  Alone  on  charcoal,  it  burns  with  a  blue  flsme  and  sulphurous  odor> 

and  melts  into  a  i^lobule  generally  hollow,  with  a  crystalline  surnc^ 

and  covered  with  metallic  silver.    The  globules  act  strongly  on  the  isH* 

netic  needle. 

2.  Analysis. 

By  Zipps. 

Silver ,    .        83-20 

Iron                      .        .        .  8600 

Sulphur 8000 

3.  It  ia  found  along  with  other  ores  of  silver,  at  Joacbimsiba]  io  ^ 
hernia. 
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STILBITE.    Prismatoidal  Koupbone   Spar. 

MOHS. 

Primary  form.    Right  rectangular  prism* 
Secondary  form* 

Fig.  420. 


M 


Fiunoe. 


M  on  a! 


(I 


it 


120^  3(y    Phillips. 
a  on  a'  •»        -         1 18     50 

Mon  d  -        -         133     30 

Cleavage,  parallel  lo  M  and  T,  the  former  of  which,  on- 
ly is  perfect.  Fracture  uneven.  Surface  P  often  curved, 
M  vertically  streaked,  T  still  more  so. 

Lustre  vitreous.  The  faces  M,  both  as  faces  of  crys- 
tallization and  of  cleavage,  exhibit  a  perfect  pearly  lus- 
tre. Color  white  prevalent,  various  shades  of  yellow,  red 
and  brown.  Streak  white.  Semi-transparent  • . .  translu- 
cent. 

Brittle.  Hardness  =  3-6 . . .  4-0.  Sp.  gr.  =  2*161, 
white  crystals  from  Iceland. 

Compound  V^arieties,  Twin-crystals  which  assume  a 
cruciform  aspect,,  but  rare.  The  crystals  are  frequently 
aggregated  in  the  form  of  a  sheaf.  Implanted  globules,  sur- 
face very  drusy,  composition,  imperfectly  columnary  and 

18* 
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Stilbite.  ^ 

strongly  coberiog.  Massi?e :  composition  imperfecdj  co- 
lumnar, individuals  broad,  straight,  and  radiating  from  com- 
mon centres  strongly  coherent.  Often  these  compositioos 
are  again  aggregated  iuto  granular  masses.  Globular  shapes 
formed  in  vasicular  cavities. 

1.  Before  the  blow-pipe,  it  yields  an  opake  veskuUr  globale.    Itdoei 

not  gelatinize  with  acids. 

2.  Analysis. 

By  H18INGXR. 
Alamina 1610 

Silica ^-00 

Lime 920 

Water 16*40 

8.  Its  principal  repositories  are,  the  vesicular  cavities  of  amygdiloi^^ 
rocks,  and  certain  metalliferous  veins.  It  is  also  found  lining  seantf  i> 
gneiss.  The  accompanying  minerals  are  Heulandite  and  Chabasie,  tad 
when  in  metallic  veins,  it  is  generally  attended  by  ores  of  silver,  lea^i 
copper  and  iron.  • 

4.  Magnificent  crystals  of  a  white  color  are  met  with  in  the  vesicoltf 
cavities  of  the  amygdaloids  of  Iceland  and  the  Faroe  Islands.  Similar^' 
rieties  have  been  brought  alsofrom  Indore  in  the  Vendyah  mountaias  H 
the  East  Indies.  Those  from  the  Tyrol  are  mostly  compound  andol ' 
brick-red  color.  Beautiful  crystals  of  this  color  occur  near  Camp^^  ^ 
Sturlingshire,  though  the  present  species  is  less  common  in  Scotlaw 
and  the  Western  Isles,  than  that  of  Heulandite.  The  crystals  from  0* 
silver  veins  of  Andreasberg  in  the  Hartz  are  generally  small,  so  areabi^ 
those  which  occur  in  the  iron  mines  of  Arendal  and  in  the  beds  of  ^ 
per-ore  in  the  Bannat  of  Temeswar.  Handsome  varieties  of  a  white  cot* 
or  occur  in  the  Basin  of  Mines,  Nova  Scotia,  in  trap,  attended  with  otb^ 
species  of  this  family. 

But  few  localities  of  SUlbite  are  known  in  the  United  States;  >Q^ 
these  geneially  unimportant  The  most  interesting  is  that  at  HadlyiB^' 
(Conn.)  where  it  lines  the  walls  of  seams  in  gneiss  in  stellular  coo^'^ 
tioni  of  considerable  dimensions,  associated  with  Chabasie,  Heulan^ 
and  Epidote.  Under  similar  circumstances,  it  occurs  at  West  FaroSi 
(N.  Y.)  and  Bellows  falls,  (Vt.)  It  has  been  met  with  at  Saybraokis 
gneiss  in  small  reddish  crystals  associated  with  Molybdenite.  ^1^' 
•imII  quaDiity»  in  vesicular  cavities  of  greenstone  trap  tt  V1H0* 
places  In  CoonecUcut  and  Massachusetts. 
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Stromeyerke. 


STlLPNOlffBLAN. 

Masiive ;  composition  hminar  and  granular.  Cleavage  in  one 
direction  perfect. 

Lustre  vitreous.  Color  blaclc.  Streal^,  olive-green  to  liver- 
brown. 

Hardness  a=  3*0 . . .  4-0.  Sp.  gr.  =s  2-769,  BnaiTHAtXPT,  8*0 
...8'4,  G1.0CKSR. 

1.  It  is  found  at  Obergrund  in  Silesia. 

« 

Stilpnosiderite.     (See  LAmonite,) 
Striegisan. 

Primary  form.    Right  rhombic  prism.    M  on  M  sssl22^  IS'. 

Secondary  fojm,  the  obtuse  angles  of  the  primary  form  repla- 
ced so  as  to  give  rise  to  dihedral  summits  inclining  to  each  other 
under  angles  of  107^  26',  and  the  lateral  edges  also  replaced. 

Cleavage  parallel  to  the  sides  and  the  sboiter  diagonal  of  the 
primary  form. 

Lu«tre  vitreous  to  pearly.    Color  grey,  brown  and  black. 

Hardness  (scale  of  Brsxthaupt,)  =  6*0 . . .  7*0.  Sp.  gr.  =s 
2  364 . . .  2379. 

•  1.  It  is  found  at  Striegis  in  Franicenberg. 

2.  It  is  probably  identical  with  Wavellite. 

STROMEYERITE.    Uicleavable  Polypoione- 
G  lance. 

Massive:  compositioD  impalpable.  Fracture  flat  coq- 
cboidal  to  uneven. 

Lustre  metallic.  Color  blackish  lead-grey.  Screak 
shining. 

Hardness  =2*5.     Sp.  gr.  =6.225. 

1.  It  fuses  very  easily  before  the  blow-pipe,  attended  with  the  odor 
of  sulphureous  acid,  but  without  efibrvescence  or  the  formation  of  a  sco- 
ria. The  globule  has  a  grey  color,  a  metallic  lustre,  is  tarnished  on  the 
upper  side,  is  semi-ductile  and  grey  within.  It  is  soluble  in  nitric  acid ; 
the  solution  aflbrding  the  indication  of  copper  on  the  immersion  of  an 
Iron-plate,  and  of  silver  on  the  introduction  of  a  copper  one. 
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2.  AnahftU^ 

By  Stbomxtsk* 

Sulphur 16M 

surer 62-87 

Copper «>'88 

Iron 0.84 

8.  It  U  fouod  ia  smtU  manes  in  the  minei  of  Schluigenberge  in  S- 
beria. 

Stromnite. 

Massive ;  composition  thin  columnar,  and  showing  tracef  « 
crystallixation. 

Color  yellowish- white  internally;  on  the  outside  where  it  ip* 
pears  to  be  disintegrated,  it  is  greyish- white.  Lustre  incUaiog  la 
^  pearly,  faint.    Translucent. 

Brittle.  Hardoess  =35.  Scratches  Calcareous  Spar,  but  not 
Fluor.    Sp.  gr.  =  8  703. 

'  1.  It  efieryesces  with  acids,  but  is  infusible  before  the  blow-pipe* 

2.  Analysis. 

By  Traill. 
Carbonate  of  strontita 68*6 

Sulphate  of  baryies 27*5 

Carbonate  of  lime 2*6 

Oxide  of  iron  01 

8.  It  occurs  in  veins  with  Galena  in  a  kind  of  clay-slate,  at  StromiMi' 

in  Orkney. 

4.  It  seems  probable  that  the  Stromnite  is  a  mixed  mineral,  coosisuOg 

of  an  intimate  aggregation  of  Strontianite  and  Heavy- Spar. 

STRONTIANITE.     Peritomous  Hal-Baryte- 

MoHS. 

Primary  form.    Right  rhombic  prism.     M  on  M=l^^ 
32'. 

Secondary  forms. 

Fig.  421.  Fig.  422. 


BraaBdMlorf,  Baxonf. 


Laogsog,  Sslsbuif  • 
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StroDUanite. 

Fig.  424. 


Fig.  423. 
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Cleavage,  parallel  with  M  rather  perfect ;  with  c  less  ea- 
sily obtained,  faint  traces  observable  in  the  direction  A,  or 
at  least,  small  conchoidal  fracture.  Fracture  in  other  di- 
rections, uneven.  Surface  P  often  rough,  though  even, 
and  streaked,  parallel  to  the  edges  of  combination  with  e. 
M  deeply  streaked  in  a  horizontal  direction,  and  hence  the 
crystals  often  in  curved,  barrel-shaped,  prisms.  The  other 
planes  generally  smooth. 

Lustre  vitreous,  slightly  inclining  to  resinous  upon  the 
uneven  faces  of  fracture.  Color  asparagus-green,  and  ap- 
ple-gr^en ;  pale  yellowish-brown,  yellow  and  grey ;  white. 
Streak  white.    Transparent . . .  translucent. 

Brittle.  Hardness  =3*5.  Sp.  gr.  =3*605,  the  variety 
in  acicular  crystals  from  Braunsdorf,  near  Frieberg. 

Compound  Varieties,  Twin-crystals;  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a  face  of 
Mt    The  individuals  generally  continued  beyond  the  face 
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Strontianite. 

of  composition.  This  compositioo  is  very  similar  to  some 
that  occur  in  Arragonite.  The  product  of  it  is  a  six-sided 
prism,  having  four  edges  of  117*^  19'  and  two  of  128°  22'. 
As  in  that  species,  particles  of  the  two  individuals  aite^ 
nate  in  parallel  layers  with  each  other.  Indistinct  globular 
masses.  Surface  drusy,  composition  columoar.  Mass- 
ive :  composition  columnar,  the  individuals  generaDj 
8traig|)t,  long  and  a  little  divergent ;  the  composition  is  sel- 
dom granular. 

1.  It  meltB  before  the  blow-pipe  at  a  temperature  not  very  elevated 
but  only  on  the  thinnest  edges.  It  intumesces  and  spreads  a  brilliaat 
lighti  the  flame  at  the  same  time  assumes  a  reddish  hue.  It  is  dissohe^ 
by  borax  with  a  violent  effervescence  into  a  clear  globule.  '  It  is  sols* 
ble  with  effervescence  in  muriatic  and  nitric  acids :  and  paper  dipped 
into  this  solution  and  afterwards  dried,  will  bum  with  a  red  flam^. 

2.  Analysis, 

By  Klaproth. 

Strontita  69-50 

Carbonic  acid 30*00 

Water  00-50 

S.  The  repositories  of  this  species,  are  metallic  veins  traversing  priD- 
itive  and  transition  moucltains.    It  seems  also  to  occur  in  beds. 

4.  It  was  first  discovered  at  Strontian  in  Argyleshire  in  Scotland,  ao^ 
found  afterwards  at  Braunsdorf  in  Saxony  in  large  crystals,  at  LeogangiB 
Salzburg,  and  also  in  Peru.  It  has  of  late  been  found,  in  abundance  K 
Schoharie,  (N.  Y.)  disseminated  in  geodes  and  nests  through  water- 
limerock ;  also  in  large  veins  or  beds.  In  one  of  these  last,  it  exists  io  & 
mass  of  such  extent  and  purity  as  to  have  attracted  attention  as  a  marble 
quarry. 

Sulphate  of  ALUiiiNC.     (See  Solfatarite.) 

Sulphate  of  Ammonia.     (See  Mascagnine,) 

Sulphate  of  Barytes.     (See  Heavy  Spar,) 

Sulphate  oe  Cobalt.     (See  Cobalt^VurioL) 

Sulphate  of  Copper.     (See  Blue-^VitrioL) 

Sulphate  of  Iron.     (See  Copperas,  Pittizite  WhiU 

Copperai  and  YeUaw  Copperas.) 
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Sulphate  of  Lead.     (See  Anglesite.) 
Sulphate  or  Lime.     (See  Cfypsum.) 
Sulphate  or  Magnesia.     {See  Epsom-Salt.) 
Sulphate  or  Potash.     (See  Aphihitalite.) 
Sulphate  or  Soda.     (See  GULuber-SaU.) 
Sulphate  or  Strontiam.     (See  Celestine.) 
Sulphate  op  Zinc.     (See  White-VitrioL) 
SuLPHATo-CARBONATE  OP  Lead.     (See  Dtfoxyliie*) 

SULPHATO-TRI-CABBONATE   OP   LeAD.      ^SeO   f^aihUr 

lite.) 

SULPHO-SELENITE.    Selenous  Brittle-SuU 
ph  ur. 

Massive :  in  thin  seams. 

Color  brown. 

1.  It  is  a  sulphuret  of  selenium. 

2.  It  occurs  with  Sal-Ammoniac  in  the  crater  of  Volcano,  one  of  the 
Lipari  islands;  and  probably  witli  Iron  Pyrites  at  Fablun,  Sweden. 

SULPHUR.     Prismatic  Britlle-Sulphor.' 

Primary  form.     Octahedron  with  rhombic  base.     P  on 
P"=l  06^20'. 

Secondary  forms. 

Fig.  425.  Fig.  426.  Fig.  427. 
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Sulphur. 


Fig.  4». 


Fig.  428. 
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Fig.  425.  Primary  having  ihe  obtuse  angles  of  the  wse 
truncated,  {unitaire.  Hauy.) — Fig.  426.  Primary  havio{ 
ihe  edges  of  the  base  replaced  by  tangent  planes,  (f*^ 
me.  H.)— Fig.  427.  Primary  having  the  acute,  pjrztcii^ 
edges  replaced  by  tangent  planes,  {imousse.  H.)—*'?* 
4^8.  Primary  with  summit,  replaced  by  four  planes  rest- 
ing upon  the  primary  faices.  {dioctaedre.  H.) — Fig«  ^^' 
{equivalent,  H.) 

Cleavage,  parallel  with  P  and  m  imperfect,  obtain^ 
with  difficulty,  and  interrupted.  Fracture  concbowtt 
sometimes  highly  perfect.  Surface  n  commonly  rough*  ^ 
rest  of  the  faces  generally  smooth  and  shiuing^  possesm 
nearly  the  same  physical  quality. 
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Sulphar. 


Lustre  resinous.  Color,  several  shades  of  sulphur-yel- 
low, iDclioing  sometimes  to  red  or  green.  Streak  sulphur- 
yellow,  passing  into  white.  Transparent .  • .  translucent  on 
the  edges. 

Seclile.     Hardness  =  1-5 . . .  2-5.     Sp.  gr.  =  2*072. 

Compound  Varieties,  Twin-crystals :  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a  face 
of  r.  Imbedded  globules:  surface  uneven;  composition 
impalpable,  often  impure.  Massive :  composition  granu- 
lar, often  impalpable,  strongly  coherent ;  fracture  uneven, 
even,  flat  conchoidal.     Sometimes  pulverulent. 

1.  Sulphur  as  it  occurs  in  nature  is  pure,  or  is  only  mixed  with  hito- 
men  or  clay.  It  acquires  resinous  electricity  by  friction,  is  easily  in- 
flammable, and  burns  with  a  blue  or  white  flame,  and  a  pungent  smell 
of  sulphurous  acid.  It  b  insoluble  in  water,  but  unites  readily  with 
potash  or  soda.  It  may  be  obtained  crystallized  by  sublimation,  or  still 
more  easily  from  solutions  in  liquids.  The  forms  of  sulphur,  crystalli- 
sed from  fusion,  are  incompatible  with  those  of  the  present  species. 
They  arc  generally  oblique  rhombic  prisms  of  90'->  32',  the  terminal  face 
•f  which  is  inclined  to  the  obtuse  edge  of  the  prism,  which  is  itself  com- 
inonly  replaced  at  an  an^le  of  95^  46^.  It  occurs  almost  always  in  reg- 
ular composllions.  The  crystals  are  at  first  transparent,  but  they  soon 
become  opake. 

2.  Sulphur  is  generally  met  with  in  beds  of  Gypsum  or  in  the  accom- 
panying strata  of  clay.  It  is  generally  associated  with  Calcareous  Spar 
and  with  Celestine.  It  occurs  in  veins  with  Copper  Pyrites,  Galena, 
and  Orpiroent.  It  is  deposited  from  several  thermal  springs  and  in  large 
quantities  from  volcanos ;  sometimes  it  occurs  in  beds  of  Bituminous 
Coal. 

8.  Sulphur  is  found  in  splendid  crystals  and  pure  massive  varieties, 
aleo,  in  globular  concretions,  (which  however,  are  seldom  without  earthy 
or  bituminous  admixtures)  in  Sicily,  and  several  provinces  of  Italy.  It 
occurs  in  imbedded  spheroidal  masses  of  a  brown  color,  which  is  owing 
to  bitumen  at  Radoboy,  near  Crapina  in  CroaUa.  Near  Crtcovie  in 
Poland,  It  is  Ulcewise  met  with  more  or  less  in  pure  ma«ive  varietiei 
and  small  crystals.    The  fiDoet  crystals,  eiceptiiig  those  from  Sicilj> 
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from  Cadiz  in  Sptio.  Small  crystals  have  been  obaeired  inTeftiac 
the  brown  coal  from  Artern  in  Thuringia.  It  occurs  in  Yelxa  in  Swsbia, 
in  Spain  and  in  Transylvania.  The  earthy  Sulphur  is  tbund  in  Pbhiid, 
In  Moravia,  and  other  countries;  tlie  volcanic  Solphur  in  leelaad,  neir 
Vesuvius,  in  Milo  and  several  islands  of  the  Grecian  Archipelago;  is 
great  profusion  near  tlie  volcanos  of  Java  and  the  Sandwicii  islandi. 
Sulphur  also  occurs  in  Savoy,  in  Piedmont,  in  Switzerland,  atLauensteiB 
In  Hanover,  in  South  America,  and  many  other  countries. 

4.  It  requires  to  be  purified,  either  by  melting  or  by  eablimatioo,  ia 
order  to  be  employed  in  the  arts.  It  is  used  in  the  manufacture  of  gm- 
powder,  of  cinnabar,  sulphuric  acid,  and  of  several  pharmaceutical  prep- 
arations. 

SULPHUREOUS  ACID.    Aeriform  Sulphurous- 
Acid.     MOHS. 

Gaseous.    Transparent. 

Sp.  gr. =2-2553.    Thenard  and  GAT-LrssAC. 

=22295.     Davy. 
Odor  pungent.    Taste  acid. 

1.  According  to  Behzxlius,  Sulphurous-Acid  Gas  is  composed  of 

Sulphur 60144 

Oiygen 49356 

It  is  fatal  to  life,  and  extinguishes  combustion.  It  reddens,  and  fioil' 
ly  destrojrs  vegetable  blues.  It  becomes  liquid  at  a  temperature  W^ 
Fahr.,  or  under  a  presnure  equal  to  two  atmofipberes.  Water,  at<l^ 
Fahr.,  absorbs  88  Umes  its  bulk  of  this  gas,  or  nearly  one  elevenUi  ^ 
Hm  weight. 

1.  It  is  evolved  in  great  quantities  from  the  waters  of  active  voka* 
WM,  as  those  of  Etna  snd  Mount  Vesuvius,  and  those  of  the  Sandwich 
Islands.  J¥hen  emitted  slong  with  sulphuretted  hydrogen,  a  oiotstl 
decomposition  results,  and  incrustations  of  sulphur  are  £Drmed,  as  iolb0 
volcano  of  Purac^,  near  Popayap.  It  oecum  lilcewise,  along  with  esr 
bonic  acid,  in  a  cave  which  is  situated  in  the  Bodos  liegy,  a  porphyry 
Mil  in  Transylvania,  on  the  frontiers  of  Moldavia. 

8.  Sulphurous- Add  Gas,  arlificially  generated  by  the  oombostioo  ^ 
nlphur  in  common  air,  is  used  in  bleaching  silks ;  likewise,  for  disclM'^ 
ging  vegotable  stains  and  iron-moulds  from  linen. 
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Salphuretted  Hydrogen. 

■ 

f  SuLPUURET  OF  Antimont.    (See  Orey  Anitnumfi*) 

I 


SuLPHURST  or  Bismuth.    (See  Bismtukine*) 
SuLPHURET  OF  CoBALT.    (See  CoboU  Pyrites.) 
SuLPHURET  OF  CoppER.     (See  Vitreous  Copper,) 


\  SuLPHURET  OF  Leao.    (See  OcUena.) 


SuLPHURET  OF  Manganese.    (See  ManganbhndeA 
SuLPHURET  OF  IVIercurt.     (See  Cinnabar.) 
SuLPHURET  OF  MoLTBDENA.     (See  Molybdenite*) 
i  SuLPHURET  OF  SiLTER.     (See  Vitreous  Silver.) 

SuLPHURET  OF  TiN.     (See  Tin  Pyrites.) 
SuLPHURET  OF  ZiNC.     (See  Blende.) 

SULPHURETTED  HYDROGEN.    Sulphureous 
Hydrogen-Gas.    Mohs. 

Amorphous.    Transparent.    Expansible. 

Sp.  gr.=M81. 

Odor  of  putrid  eggs. 

1.  It  does  not  support  combustioD ;  it  blackens  most  of  the  metals,  and 
becomes  fatal  to  aoimala,  if  inhaled  in  any  considerable  quantity. 

2.  Jinaly$i$, 

By  BERZSI.IU8. 

Hydrogen 5*824 

Sulphur  .       ' 94176 

8.  It  is  developed  from  sulphureous  waters,  both  cold  and  warm,  as  at 
Neundorf  in  Westphalia,  and  at  Baaden  near  Vienna  ;  also  from  swamps 
and  marshes.  In  Italy,  it  is  disengaged  from  the  soil  of  the  8offatara$, 
and  of  the  Fumacchio,  sometimes  mixed  with  other  kinds  of  gas. 

In  the  U.  States,  it  has  been  observed  at  numerous  springs  through- 
out New  York,  Ohio,  and  other  western  states.  On  the  western  bank 
of  Niagara  river,  a  mile  south  of  the  Falls,  it  Issues  from  a  bank, 
which  consists  of  a  shelly  limestone,  including  thin  beds  of  coal  and 
Iron  Pyrites ;  under  similar  circumstances  also  at  Otsquaga  creek.  It 
Abounds  particularly  in  the  boiling  springs  of  Florida. 
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SULPHURIC  ACID.    Liquid  Sulphuric-Acid. 

MoH8. 

Liquid.     Transparent,  in  different  degrees. 

Sp.gr.  =  1*846  Ure,  when  pure,  but  varies  to  a  little 
above  1*0  according  to  its  dilution.  Taste  strongly  acid 
and  caustic. 

1.  The  anhydrous  sulphuric  acid  is  solid,  and,  according  to  Berzei.- 
I  us,  consists  of 

Sulphur 4014 

Oxygen 59  86 

This  is  obtained  from  the  first  portions  which  come  over  from  the  distil- 
lation of  fuming  sulphuric  acid ;  the  fumes  concrete  upon  the  sides  of  the 
receiver  in  tough,  silky  filaments,  which  are  entirely  free  from  water. 
The  strong,  liquid  sulphuric  acid,  contains  at  least  18*5  p.  c.  of  water. 
When  it  is  diluted  to  a  sp.  gr.  of  1*780,  it  crystallizes  at  45^  F. ;  when 
of  a  sp.  gr.  between  1-786  and  1*775  at  32^,  and  when  it  is  as  high  as 
1*848,  at  — 15°.  The  crystals  have  the  figure  of  six-sided  prisms  termi- 
nated by  six-sided  pyramids.  Common  sulphuric  acid  is  an  oily  loolcing 
fluid,  limpid  and  inodorous,  and  eminently  destructive  of  animal  and  veg- 
etable bodies.  It  rapidly  absorbs  moisture  from  the  air,  and  evolves  heat 
when  mingled  with  water  in  every  proportion. 

2.  It  Is  produced  in  many  places  from  the  decomposition  of  water  ani 
Iron  Pyrites.  A  remarkable  locality  of  it,  called  the  Mour  tpring,  ex- 
ists in  Byron,  Genesee  co.  (N.  Y.)  near  the  Erie  canal.  The  acid  is 
produced  from  a  hillock  230  feet  long  and  100  broad,  elevated  about  five 
feet  above  the  surrounding  plane.  It  contains  an  abundance  of  Iron- 
Pyrites  in  exceedingly  minute  grains ;  and  is  covered  with  a  coat  of 
charred  vegetable  matter  to  the  depth  of  four  or  &ye  inches,  occasioned 
by  the  action  of  the  sulphuric  acid.  Wherever  holes  have  been  sunk  hi 
this  hill,  the  acid  Accumulates ;  also  in  the  depressions  in  the  contiguone 
meadow  ground.  When  the  season  is  dry,  it  collects  in  a  perfectly  con- 
centrated state.  This  acid,  similarly  produced,  occurs  in  a  cavern  near 
Sienna  in  Tuscany,  and  at  Aix  in  Savoy.  A  considerable  lake  of  it  ext 
ists  in  the  ancient  crater  of  Mount  Idienne  in  Java ;  and  a  stream  of  it, 
called  the  Rio  de  Vinegro,  flows  from  the  extinct  volcano  Pureed  near 
Popayan,  whose  waters  are  fatal  to  fish,  and  the  spray  arising  from  them 
irritating  to  the  eyes  of  animals. 
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8.  Solpbaric  acid,  or  oil  of  vitriol,  which  if  artifidally  produced  from 
the  combustioD  of  salphur  in  contact  with  a  little  nitre,  is  of  very  ezten- 
flive  ase  in  chemistry,  as  well  as  in  metallurgy,  bleaching  and  some  of 
the  processes  for  dyeing ;  it  is  also  employed  in  the  formation  of  nome- 
roos  salts,  as  copperas,  sulphate  of  magnesia,  &c.,  and  is  administered  in 
medicine  as  a  toliic  and  stimulant,  and  sometimes  used  externally  as  a 
caustic. 

Sylvite. 

Soluble  with  the  taste  of  Common  Salt,  and  crystallizable  from  solu- 
tion in  cubes,  parallel  to  whose  faces  it  cleaves.  The  aqueous  solution 
affords  a  yellow  precipitate  on  the  addition  of  muriate  of  platina.  Treat- 
ed with  sulphuric  acid,  it  leaves  after  evaporation  acicular  crystals, 
which  do  not  effloresce  in  the  air.  It  is  supposed  to  be  muriate  of  pot- 
ash ;  and  is  found  in  small  quantity,  mingled  with  Common  Salt,  in  the 
mines  of  Hallein,  and  of  Berchtesgaden. 

TABULAR-SPAR.    Tetarto-prismatic  Tabular- 
Spar.. 

Primary  form.     Doubly  oblique  prism.    P on  T=  126^? 
P  on  M=93o  40^     M  on  T=950  16'. 
Secondary  form. 

Fig.  430. 


M  on  f 
Toni 
P  on  d 
P  on  e 


i390  48'  Phillips. 
1 35     30        " 
1 66     30        « 
94     1 5         « 


Cleavage,  in  the  direction  of  M  and  T  easily  obtained,  but 
one  of  them  more  perfect  than  the  other ;  parallel  with  P 
indistinct.    Fracture  uneven. 

19* 
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Lustre  vilreous,  incliDing  to  pearly  upon  M  and  T.  Co- 
lor white,  inclmiog  to  grey,  yellow,  red  and  brown.  Streak 
white.     Semi-transparent  • . .  translucent. 

Rather  brittle.  Hardness  =  4*0 . . .  5-0.  Sp.  gr.  ^ 
2-805. 

Compound  Varieties*  Liong  individuals  produce  a  re- 
reticulated  composition ;  the  composition  apparently  taking 
place  parallel  with  a  plane  iir  the  direction  of  a,  and  inclin- 
ing to  T  under  al)out  140^.  (Grenville,  Lower  Canada.) 
Massive  :  composition  lamellar,  generally  longish,  and  ag- 
gregated into  a  second  large  grained  and  angular  composi- 
tion.    Strongly  coherent. 

1.  Before  the  blow-pipe,  it  melts  on  the  edges  into  a  semi-traiuiparent 
eolorlesa  enamel.  It  requires  a  strong  heat  for  melting,  and  soiDQliin^ 
boils  a  little.  It  is  easily  dissolved  by  borax,  forming  with  it  a  traDspa- 
rent  globule.  By  fusing  lime  and  silica  in  the  required  proporiioos, 
cl«avable  masses  of  the  present  species  have  been  obtained. 

2.  Analysis. 


Silica 

By  Strom BTER. 
51455 

By  Ross. 
51^0 

Lime 

« 

47-412 

46*41 

Protoxide  of  iron 

• 

0-401 

a  trace. 

Oxide  of  manganese    . 

• 

0257 

000 

Water  a  Ad  loss  by  heating    . 

0  078 

000 

Mechanical  admixtures 

• 

0000 

111 

8.  The  oldest  variety  bnown  is  fiom  Czcklowa  near  Orawitza,  Iq  the 
Baanat  of  Temeswsr,  where  it  occurs  in  several  copper  mines.  In  Pin- 
land,  it  occurs  In  limestone;  at  Edinburgh,  in  the  greenstone  of  Caatle- 
hill.  The  variety  called  WoUastonits^  from  Capo  di  Bove  near  Rome, 
fccnrs  in  lava,  resembling  basalt.  A  very  handsome  greenish  white  va- 
riety, in  large  individuals,  occurs  in  limestone  bowlders  at  Grenville  ia 
liOwer  Canada. 

In  the  United  States  are  two  loealitiea;  one  at  WUIsborongli.  (N.Y.) 
lillere  the  mineral  foiros  the  sides  of  a  powerful  vein  of  Garnet,  wbick 
tr aversea  a  mountain  of  gneiss :  the  other  is  at  Easton  In  PennsylFiaiat 
where  it  exists  in  Uiuestone. 
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Tachtlite*    (See  Pitehstone.) 
TALC.    Prismatic  Talc-Mica.     Mobs. 

Primary  form.  Right  rhombic  prism.  M  on  M=120^ 
Dearly. 

Secondary  form.  Primary,  having  its  acute  lateral 
edges  replaced  by  tangent  planes. 

Cleavage,  parallel  with  P,  commonly  very  perfect. 
Fracture  not  observable.  Surface,  P  smooth,  the  other 
planes  striated  horizontally. 

Lustre  pearly  upon  P,  both  as  faces  of  crystallization  and 
cleavage.  The  other  faces  possess  vitreous  lustre,  inclin- 
ing to  adamantine,  generally  low  degrees. 

Color  various  shades  of  green,  as  blackish  green,  leeb 
green,  celandine-green,  and  apple-green,  passing  into 
greenish  grey,  greenish  white  and  greyish  white.  Streak 
corresponding  to  the  color,  green .  • .  white.  Semi-trans- 
parent . . .  translucent.  Different  colors  in  different  direc- 
tions. Some  individuals  are  of  a  bright  green  color  if 
viewed  in  a  direction  perpendicular  to  the  laminae,  while 
parallel  to  them  they  exhibit  a  fine  brown  tinge.  In  the 
latter  direction  they  are  much  more  transparent  than  in  the 
former. 

Seciile,  in  a  high  degree.  Thin  laminae  are  easily  flexi- 
ble. Hardness=l*0...  1*5.  Sp.  gr.  =:2*71ij,  a  dark 
green  variety. 

Compound  F^arietiu.  Imperfect  globules  and  stellular 
groupes:  composition  imperfectly  columnar.  Sometimes 
several  crystals  are  engaged  with  each  other,  so  as  to  pro- 
duce conical  and  cylindrical  aggregations.  Massive :  com- 
position granular,  of  various  sizes  of  individuals,  often  in- 
palpable  ;  sometimes  imperfectly  columnar.    The  iodivido- 
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als  are  sometimes  strongly  coherent  with  each  other  or  flat, 
so  as  to  give  rise  to  an  imperfectly  slaty  structure.  Often 
earthy,  without  connexion  of  its  particles. 

1.  The  diflTerencesamoDji^the  Tarietiefl  comprehended  within  the  pres- 
ent species,  depend  upon  various  properties  of  the  individuals  themflelrea, 
upon  diversities  in  their  composition,  and  the  presence  of  forei^rn  matter. 
The  varieties  of  darlc  green  (leek-green,  celandine  green,  &c.)  colon* 
inclining  to  brown,  constitute  the  chlorite,  subdivided  into  foliated  and 
common,  slaty  and  earthy  chlorite.    The  first  of  these  contains  tbe 
crystallized  varieties,  and  such  compound  ones  as  consist  of  easily  aepee 
rable  individuals,  not  presenting  a  slaty  structure.    The  second  contains 
those  granularly  compound  varieties  in  which  the  individuals  can  scarce- 
ly be  traced,  or  in  which  they  are  not  observable  at  all.    Chlorite-slate, 
or  slaty-chlorite,  refers  to  such  compound  varieties  as  have  a  slaty  text- 
ure ;  and  earthy-chlorite  to  such  as  are  but  loosely  coherent,  or  already 
in  a  state  of  loose  scaly  particles.    Immediately  with  those  varieties  of 
Chlorite  whosie  composition  is  impalpable,  the  Green  Earth  is  connect- 
ed; from  which,  however,  must  be  excepted  what  has  been  termed 
crystallized  Green  Earth,  and  which,  consists  of  decomposed  crystals  of 
Pyroxene.    Common  Talc  embraces  crystallized  varieties,  and  suck 
compound  ones  in  which  cleavage  is  transformed  into  slaty  structure, 
the  iHtter  being  generally  very  perfect ;  or  such  as  consist  of  columnar 
particles  of  composition.    Earthy  Talc,  or  ^aerite,  consists  of  loose  par^ 
tides,  or  such  as  are  but  slightly  coherini; ;  Indurated  Tale  refers  to 
imperfect  and  coarse  slaty  varieties,  in  which  this  kind  of  structure  is 
more  the  consequence  of  composition  than  of  imperfect  cleavage.    If 
this  structure  be  sufficiently  imperfect  to  become  coarse,  and  indistinctly 
granular,  Pot-itone,  or  Lapis  ollaris  is  formed,  which  possessing  the 
united  properties  of  softness  and  tenacity,  may  be  easily  turned  into  ves- 
sels ;  for  which  reason  only  it  appears  to  have  been  regarded  as  a  dis- 
tinct species.    Closely  connected  with  this  variety,  is  the  Steatite,  which 
often  occurs  In  coalings  and  pseudomorplioses,  and  the  soapstone,  which 
is  white,  or  mottled  red  and  green. 

2.  Before  the  blow  pipe.  Talc  offerr,  according  to  its  color  and  foreign 
adroiitures,  various  appearances.  In  general  It  loses  its  color,  and  is 
with  difficulty  fused,  or  changed  into  a  black  scoria^  or  Is  altogether  inlii« 
siUe. 
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4.  CommoD  Talc,  ioduratad  Ttic,  Pototonc  and  slaty  Chlorite, 
tate  beds  in  primitive  mountains.    The  latter  freqoontly  contains  Imbed* 
ded  crystals  of  Magnetic  Iron ;  some  of  the  former  contain  Apatite  and 
Rhomb  Spar.   Common  Chlorite  in  particular.  Is  found  in  beds  in  primitivs 
rocks,  consisting  chiefly  of  limestone,  Hornblende  and  Magnetic  Iroa. 
Soapstone  Is  found  in  veins  In  serpentine,  and  .Steatite,  In  beds  in  cUo- 
rite  slate  and  in  serpentine.    The  latter  often  contains  the  variety  of 
Dolomite  called  Bitter  Spar.    Other  varieties,  and  among  them  the  omaD 
scaly  crystals  of  foliated  Chlorite,  occur  in  veins  of  various  descriptions, 
and  in  the  crystal  caves  of  the  Alps.    Green- Earth,  and  sometimes  alss 
folitf  ed  Chlorite,  occur  in  amygdaloidal  rocks,  where  they  are  found  ci- 
ther lining  the  vesicular  cavities,  or  as  imbedded  nodules  in  the  body  of 
the  rock  itself.    Earthy  Talc,  or  Nacrite,  has  been  found  in  lead  veins. 
6»  Those  varieties  which  by  themselves  form  mountain  masaeov  are 
met  with  in  the  primitive  districts  of  the  Tyrol,  Salzburg,  Switzerland, 
Sweden,  Norway,  Corsica,  &c. ;  in  the  Grampians  in  Scotland  ;  in  XJnsC, 
one  of  tho  Shetland  isles.    Upon  beds  and  veins  with  metallic  ores,  &c^ 
they  occur  in  considerable  quantity  in  Cornwall ;  also  in  Saxony,  Sah- 
burg,  and  Sweden,  ft.c.    The  crystallized  varieties  occur  in  veins,  fre- 
quently in  Mount  St  Gothard,  Salzburg  and  other  countries.    The  chief 
localities  of  the  green- earth  are  the  Monte  Baldo  near  Verona,  Iceland, 
the  Faroe  Islands,  Tyrol,  Hungary  and  Transylvania. 

The  United  States  abound  in  the  present  species.  Soapstone  aai 
Steatite  form  powerful  beds  and  veins  in  the  western  parts  of  Maasacha- 
aetts,  in  New  Hampshire,  Vermont,  and  in  Rhode  Island.  At  Marlboi^ 
ough,  (Vt.)  it  embraces  very  perfect  crystals  of  the  Rhomb  Spar.  Tls 
same  mineral  is  found  in  the  Steatite  of  North  Providence,  (R.  I.),  bet 
not  in  d isdnct  crystals.  Crystallized  varieties  are  of  rare  occu rrence,  ex- 
cept in  globular  forms,  and  then  in  small  quantities.  Beautiful  coIubh 
par  specimens,  of  a  delicate  green  color,  occur  at  Smithfleld,  (R.  I.)  ia 
Steatite ;  and  white  granular  varieties  at  Smithfield,  in  limestone,  in  the 
same  vicinity.  A  handsome  green  Talc  is  found  at  Bridgewater  in  the 
talcose  slate  region,  with  which  is  intermingled  a  transparent  masaive 
Dolomite.  Chlorite  abounds  throughout  New  England,  and  the  chlo* 
rite  slate  formation  is  traceable  from  Vermont  to  Georgia. 

0.  Some  of  the  varieties  of  Talc,  as  Soapstone  and  Steatite,  are  used  n 
fire  stones  in  iron- furnaces,  in  stoves  for  heating  houses,  and  in  co* 
Unary  vessels.  Green  earth  is  used,  both  raw  as  a  green  color,  and  burnt 
MB  a  reddish- brown  color,  for  painting  houses,  &rC.    The  Venetian  Til« 
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WW  formerly  used  In  mecUdne,  and  la  now  anployed  ia  remoYlng  oil- 
staiofl  from  woollen  cloth. 

Tantalitb.    (See  Columbite.) 
Tautolite. 

Primary  form.    Bigbt  rhombic  pri«m.    M  on  M :» 100^  4ff. 

Secondary  form.  The  primary,  having  the  acute  angles,  and 
the  acute  lateral  edges  truncated ;  the  former  so  deeply  as  to  pro- 
duce a  dihedral  summit  of  61^  62'.  The  acute  lateral  edges  are 
also  bevelled,  the  bevelling  planes  meeting  at  an  angle  of  86^  tV. 

Cleavage,  only  in  traces,  and  interrupted  parallel  to  M.  Frac- 
ture conchoidal . . .  uneven. 

Lustre  vitreous.    Color  velvet-black.    Streak  grey.    Opake. 

Hardness  as  6  6 ...  7-0.     Sp.  gr.  a  8*886. 

1.  Before  the  blow-pipe,  on  charcoal,  it  melts  to  a  blackish  scoria, 
which  is  attracted  by  the  magnet ;  with  borax,  it  melts  to  a  clear  green 
glass.  Hence  it  may  be  presumed  to  consist  of  silica,  protoxide  of  iron, 
magnesia  and  alumina. 

2.  It  is  foun.l  in  the  volcanic  rocks  in  the  neighborhood  of  Lake  Laach 
in  Prussia. 

8.  It  is  closely  related  to  Peridot. 

Telluric  Bismuth.     (See  Bomine.) 
Telluric  Lead. 

Massive. 

Cleavages  in  three  directions,  apparently  leading  to  the  cube. 

Lustre  shining.    Color,  tin -white. 

Hardness  =8*0.    Sp.  gr.  s  8*169. 

1.  It  colors  the  flame  of  the  blow* pipe  blue.    It  melts,  and  is  at  length 

reduced  to  a  little  button  of  silver,  surrounded  by  a  sublimate  of  telluret 

of  lead,  and  a  yellowish  brown  deposit 

2.  Analynt. 

By  Poss. 
Lead  80-86 

Silver  1*28 

Tellurium 88-87 

8.  It  is  found  with  Blende,  Iron  Pyrites  and  Telluric  Silver,  at  the 
nine  of  Sawodinski  In  Siberia. 

4.  It  approaches  In  Its  properties  the  Black  Tellurium. 
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TELLURIC  SILVER.    Telluric  Polypoionc- 
6'lance. 

Massive.    Cleavage,  in  one  direction  distinct. 

Lustre  shining.    Color  between  lead  grey  and  steel  grejr. 

Hardness^  2-6 .. .  2-76.     Sp.  gr.=8-412. 

1.  Before  the  blow-pipe,  it  melts  upon  charcoal  into  a  black  mass,  ia 
which  deodrites  of  silver  are  visible.    It  is  soluble  io  cold  nitric  acid. 

2.  Jlnalysis. 

By  Rose. 
Silver  .        .      ' 82-63: 

Tellurium S7S7 

8.  It  is  found  with  Iron  Pyrites,  Blende  and  Telluric  Lead,  io  tbt 
mine  of  Sawodinski,  in  Siberia. 

Tennantite. 

Primary  form.    Tetrahedron. 

Secondary  forms. 

I.  Tetrahedron,  with  angles  troRcated. 


%,    Fi|r.  4S2. 


2.    Fig.  481. 


Cleavage,  parallel  with  d,  imperfect. 

Lustre  metallic.  Color  blackish  lead- grey.  Streak  reddbb 
grey.    Opake. 

Brittle.    Scratches  Fahlerz.    Sp.  gr.  =4*376 . . .  4*491. 

Compound  Varieties,  Twin-crystals :  axis  of  revolaUoii  ptf 
pendicular,  face  of  composition  parallel  to  a  face  of  the  octaht^ 
dron ;  the  individuals  are  continued  beyond  the  face  of  compori- 
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tion.*    Massive,  compoBitioD  granular . . .  impalpable.    Fracture 
uneven. 

1.  Before  the  blow-pipe,  it  decrepitates  a  little,  and  bums  with  abhie 

flame,  emitting  copious  arsenical  vapors,  and  melting  at  last  into  a  black 

scoria,  which  affects  the  magnetic  needle. 

2.  Analysis. 

By  R.  Phillips. 
Copper  46-82 

Arsenic  11*84 

Iron  .......         9'26 

Sulphur  28-74 

Silica  6-00 

S.  It  occurs  in  several  of  the  Cornish  copper  mines,  in  veins  travers- 
ing granite  and  clay-slate ;  and  is  accompanied  by  several  ores  of  copper. 
4.  It  is  probable  that  Tennantite,  which  was  formerly  included  under 
Fahlerz,  will  prove  to  be  a  distinct  species.    Its  inferior  specific  gravity, 
and  greater  hardness,  are  favorable  to  this  idea. 

Tephroite.  ' 

Massive  :  composition  granular,  of  various  sizes  of  individuals. 

Cleavage,  parallel  with  the  sides  of  a  prism,  but  indistinct ;  witK 
the  faces  of  an  octahedron,  only  in  traces.  Fracture  even  to  sub- 
conchoid  al. 

Lustre  adamantine.  Color  ash-grey,  dark  liver-brown  to  black. 
Streak  pale  ash-grey. 

Hardness s: 600.    Sp.  gr.  =  4-104...4'n6. 

1.  Fusible  before  the  blow-pipe  into  a  black  scoria. 

2.  Its  locality  is  given  as  Sparta,  (N.J.)  where  it  is  said  to  occur  along 
with  Frank  Unite. 

8.  It  appears  to  be  a  variety  of  Troostite. 

Tesselite.     (See  ^pophylliU.) 
Tesseral-Ptrites. 

Massive.  Cleavage,  parallel  with  the  faces  of  a  cube,  distinct ; 
with  the  faces  of  the  dodecahedron  only  in  traces. 

■ 

*  The  existence  of  the  regular  composition  is  most  easily  ascertained 
by  the  stric  upon  the  faces  of  the  cube,  which  are  parallel  to  the  edgts 
of  combination  with  one  of  the  tetrahedrons. 
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Color  tin-wbite. 

Hardness  (scald  of  Brxitha.17Pt)  =  7*25 . . .  7*76.     Sp.  gr.= 
6*74...  6*84. 

1.  It  occurs  at  Skattemd  in  Norway. 

Tetartin.     (See  AUnie.) 
Tetradtmite. 

Primary  form.    Rhomboid.    P  on  P  =  81<>  2f. 
Cleavage,  perfect  at  rigbt  angles  to  tbe  azitf. 
Color  lead-grey. 

In  thin  laminae,  somewhat  flexible.    Hardness  =  1*50 ...  2^ 
Sp.  gr.  =  7-460 . . .  7-514. 

Compound  Vanetiet*    Twin-crystals. 

THENARDITE.     Peritomous  Brythine-Salt. 

Primary  form.     Right  rhombic  prism.    M  on  M=  125^. 

Secondary  form.     » 

I.  The  primary,  having  the  terminal  edges  deeply  re- 
placed ;  sometimes  producing  an  octahedron  with  a  rhom- 
bic base. 

Cleavage,  perfect  parallel  with  the  faces  of  the  primary 
form;  most  distinct  parallel  with  P. 

Lustre  vitreous.  Color  white.  Transparent,  After 
exposure  to  the  light,  it  becomes  coated  with  a  white  pow- 
der. 

Sp.gr.  =2-73. 

1.  It  is  wholly  soluble  in  water. 

2.  Analysis. 

By  Cord  I  BR.  , 

Sulphate  of  soda 99-78 

Sub -carbonate  of  soda  .  .         0*82 

8.  It  occurs  five  leagues  from  Madrid,  and  two  and  a  half  leagiw 
from  Arai\}ues  in  Spain,  at  a  place  called  Sslines  d*£sparttnes.  It  is  de- 
posited by  evaporation,  every  summer,  from  a  lake  which  holds  It  In  to* 
Itttion. 
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Tbomsonile. 
THOMSONITE.    Orthotomous  Kouphone-Spar. 
Primiiy  form.     Right  square  prism. 
Secondary  form. 

Fig.  «s.     _ 


M  on  d    - 
P  on  a    - 
P  on  c     - 
Cleavage,  perfect  parallel  with  M, 
Fracture  unereo.     Surface  smootb. 
Lustre  vitreous,  much  iacliniDg  to 
Traaspereot . . .  traDsluceut. 


135°  00' 
134     38 
125     00 
with  P  aalj  ID  traces. 

pearly.    Color  white. 


Brittle.     Hardness=5-0.     Sp.  gr.= 

2-37 

composition  columnar 

opaka,  but  doei  not  mel 

2.  Anab,^. 

By  TKOMtoit. 
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0-00 
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0-00 
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J  of 
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THORITE.     Peritomoiis    Tungstic-Bary te. 
Primary  form.    Octahedron  with  a  square  base  ?     P  oo 

P=:120'. 

Secondary  form. 

Fig.  434. 


Cleavage,  parallel  with  e,  imperfect.  Fracture  uneven 
and  splintery. 

Lustre  resinous.  Color  brown.  Streak  yellowish  grey 
to  brown. 

Hardness=6*0 . . .  5*50.     Sp.  gr.=4^5  . . .  4-6. 

1.  Alone,  before  the  blow-pipe,  it  is  infusible,  but  becouum  p«ioi.  ft 
melts  slowly  with  borax  into  a  colorless  gU«s. 

2.  Analysis. 
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It  WBi  found  in  lienite,  in  the  iile  of  Lo?-dn,  near  Brevig  in  Norway ; 
bat  ia  now  no  longer  to  be  obtained. 

Thraulite.    (See  Huingerite.) 
Thulite. 

Cleara^e,  parallel  to  the  aidea  of  a  rhombic  priam,  of  92o  30^. 

Color  roae-red.    Streak  greyiah  white. 

Scratched  by  Quartz,  and  yielding  to  the  knife  with  difficulty. 

1.  It  occura  at  Tellemarken  in  Norway  with  Quartz,  Fluor  and  Ido> 
craae. 

Thuringite. 

Masnive :  compoaition  lamellar,  and  granular. 

Cleavage,  in  one  direction  perfect. 

Lustre  pearly.  Color  olive-green.  Streak  dakin-green,  and 
ahining  with  a  reainoua  lustre. 

Greasy  to  the  feel.  Hardneaa  (scale  of  BRXiTHAUPT)ss2*i 
...30.    Sp.  gr.  =  8161...8l57. 

1.  Found  at  Schmiedefeld  in  Saalfeld. 

Tile-Ore.     (See  Red  Copper-Ore.) 
Tinder-Ore.     (See  Red  Antimony.) 

TIN-ORE.     Peritoraous   Baryte-Ore. 

Primary  form.    Octahedron  with  a  square  base.    P 
P''=:670  60'.     P  on  F= 133<^,  30'. 

Secondary  forms. 


Fig.  4S$. 


Fig.  486. 


SO 
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Tin-Ore. 


Fig.  487. 
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Cleavage,  s  and  g  not  very  distinct,  traces  of  P.  Frac- 
ture  imperfectly  conchoidal,  uneven. 

Surface,  g  often  uneven,  s  sometimes  irregularly  striated 
parallel  to  jhe  edges  of  combination  with  P,  and  the  latter 
pyramid  parallel  to  those  widi  s.  The  prisms  are  some- 
times vertically  streaked. 

Lustre  adamantine.  Color  various  shades  of  white, 
grey,  yellow,  red,  brown,  black.  Streak  pale  grey ;  in 
some  varieties,  it  is  pale  brown.  Semi-transparent,  some- 
times almost  transparent .  • .  nearly  opake. 

Brittle.  Hardness  =  6*0 . . .  7-0.  Sp.  gr.  =  6-960,  a 
crystallized  variety  ;  =6*514,  thin  columnar  composition; 
=7*100,  from  Cornwall. 

Compound  Varieties.  Twin-crystals:  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  ooe  of 
the  faces  of  P. 


PHTSIOORAPHT.  335 

TiD-Ore. 


Fig.  488. 


Small  reniform,  rarely  botryoidal  shapes :  composition 
very  thin  columnar,  divergent  from  common  centres,  strong- 
ly connected,  and  often  forming  a  second  curved  lamellar 
composition.  Massive  :  composition  granular,  sometimes 
almost  impaipahle,  strongly  connected,  fracture  uneven. 
The  hardness  of  very  thin  columnar  compositions  is  often 
found  as  low  as  5*5,  owing  to  the  delicacy  of  the  individu- 
als in  this  composition. 

1.  The  Wood-Tin  of  the  Cornish  miners  is  only  a  variety  of  Tin- 
Ore,  in  the  same  manner  as  Red  Hematite  is  of  Specular  IrOn. 

2.  When  heated  in  the  platina  forceps  before  the  blow-pipe,  it  is  unal* 
terable.  Upon  charcoal,  in  a  strong  heat,  it  is  reduced  to  the  metallic 
ftate.  The  reduction  is  promoted  by  the  addition  of  carbonate  of  soda. 
It  is  not  attacked  by  acids.  Fused  with  caustic  potash,  it  yields  a  mass, 
which  is  mostly  soluble  in  water.  Muriatic  acid,  added  to  the  solution, 
oceasiont  a  white  precipitate,  which  is  again  dissolved.  Hydriodic  acid 
prodttcea  a  yellow  precipitate. 

8.  Analysis. 

By  Klaproth.  By  Dbscotilb. 

CrystaUized  vu.  Coknpound  Tar. 

Oxide  of  tin                         9900  9600 

Oxide  of  iron                         0-26  .          5-00 

Silica                  .                  0-75  000 

4.  Tin-Ore  occara  disseminated  in  rocks,  particularly  in  granite ;  also 

in  beds  and  veins.    It  is  frequently  accompanied  by  Wolfram  and  Moly  b- 

f 
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Tin-Ore— Tin-Pyriles. 

denite.  It  occurs  in  pebbles  and  is  extracted,  in  tbis  shape  from  streaa- 
works.  Tlie  variety  wood- tin  has  ooly  been  met  with  in  these  reposito- 
ries. 

6.  Its  principal  deposits  are  in  Saxony,  Cornwall  and  Bohemia.    It  is 
found  in  considerable  abundance,  both  on  the  Bohemian  and  Saxon  sides 
of  the  Erzgebirge,  disseminated  in  granite  and  in  beds  alternating  wift 
it ;  particular  localities  in  this  region,  are  Scblaggenwald,  Altenberg, 
Gezer,  Ehrenfriedersdorf,  Marienberg.    Twin -crystals  abound  at  Scblag* 
genwald.    In  Cornwall,  it  exists  in  veins  traversing  granite  and  schist, 
and  is  accompanied  by  green  Talc,  (var.  Chloiite,)  Fluor,  Quartz,  To- 
paz, Tourmaline,  •Mispickel,  Wolfram  and  Blende.    At  St.    Michael*! 
Mount,  it  is  disseminated  through  granite.    The  ore  is   chie6y  in  the 
state  of  single  crystals.    Stream- works  exist  both  in  Cornwall  and  Saxo- 
ny.   It  is  found  in  Galicia,  Spain,  in  mica-slate,  in  the  f^ranite  hil(  d 
Puy  des  Vlgnes,  Haute  Vienne,  in  France,  and  in  the  mountain  chains 
of  Fichtel  and  RlesengebQrge  in  Germany.    Other  localities  are  in  Aali, 
on  the  east  coast  of  Sumatra,  Siam  and  Pegu  ;  also  at  Banca  and  MsIk- 
ca,  and  in  Mexico  and  Chili.'    A   few  black  crystals  have  been  fiNiad 
with  Tourmaline  in  Albite,  at  Goshen,  (Mass.) 

TIN-PYRITES.    Hexahedral  Copper-Glance. 

Primary  form.     Cube. 

Massive :  composition  granular,  strongly  coherent.  Fra^ 
ture  uneven,  imperfectly  conchoidal. 

Lustre  metallic.  Color  steel-grey,  inciioing  to  yelloi^' 
Streak  black.     Opake. 

Brittle.     Hardness  =^4*0.     Sp.  gr.  =4*479  . . .  4*51^* 

1.  Heated  in  an  open  tube,  it  gives  the  smell  of  sulphurous  arii 
On  charcoal  before  the  bkiw-pipe,  it  melts,  depoeiting  at  the  same  «■* 
a  whitil  powder,  which  is  not  volatile  and  consists  of  oxide  of  do,  a  brit- 
tle globule  remaining  behind.  On  moistening  the  mass  with  murialie 
add,  and  exposing  it  to  the  flsme  of  a  lamp,  it  colore  it  of  a  beaatifol 
bitte.  The  mineral  being  treated  with  fluxes,  givet  the  reactioos  d 
eopper  and  iron.  It  is  soluble  in  nitro*  muriatic  acid,  during  which  ^ 
•ulphur  is  precipitated.  S.  Analyng, 

By  Klapkotb. 

Sulphur  SO'W               •  1  •  S5*00 

Tin  ...        S9-I1  8400 

Copper  ...        4104  ..  .  ^-00 

Ixom  OtW  .        .  .  S-00 
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8.  It  is  found  near  St.. Agnes  in  Cornwall,  and  at  Zinnwald  in 
Saxony. 

TiTANiTE.    (See  Sphene.) 
TiTANiTic  Iron.    (See  Crichtonite.) 

TOPAZ.    Prismatic  Topaz.    Mohs. 

Primary  form.    Right  rhombic  prism.    M  on  M=>124^ 
19'. 

Secondary  forms. 

Fig.  489.  Fig.  440. 
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Cleavage ;  parallel  with  P  highly  perfect ;  with  n  im- 
perfect ;  traces  of  M  and  /.  Fracture  more  or  less  per- 
fectly small  coDchoidal,  uneven.  Surface,  P  rough,  some- 
times faintly  striated,  parallel  to  the  edges  of  combination 
with  {.  The  vertical  planes  always  striated,  sometimes 
deeply,  parallel  to  their  common  edges  of  combination. 
The  pyramidal  planes  always  smooth. 

Lustre  vitreous.  Colpr,  white,  yellow,  green,  blue,  va- 
rious, but  generally  pale  shades.  Streak  white.  Trans- 
parent . . .  translucent,  sometimes  only  on  the  edges. 

Hardness  =  8*0.  Sp.  gr.  =  3*499,  of  a  transparent 
crystallized  variety ;  =  3'494  variety  Pycnite. 

Compound  Varieties.  Massive :  composition  granular, 
of  various  sizes  of  individuals ;  faces  of  composition  rough. 
There  occurs  also  columnar  composition,  the  individuals 
being  thin,  long  and  parallel,  and  easily  separated,  and  their 
faces  of  composition  longitudinally  streaked. 

1.  Two  varieties  df  Topaz  have  been  treated  of  by  many  writera  at 
distinct  species :  viz.  the  Phy$aHte  and  Pycnite.  The  first  of  these 
consists  of  imbedded  ciTstals,  whose  surface  is  rough  and  uneven^  or 
large  massive  individuals,  whose  color  is  a  pale  greenish  grey.  The  lat- 
ter occurs  in  thin  and  straight  columnar  particles  of  composition^  formin|^ 
larger  of  smaller  imbedded  masses,  and  not  possessing  bright  colors  or 
high  degrees  of  transparency. 

2.  In  a  strong  heat,  the  faces  of  crystallization,  but  not  those  of  cleaiv« 
age,  are  covered  with  small  blisters,  which  however,  immediatsly 
crack.  With  borax,  it  melts  slowly  into  a  transparent  glass.  Its  pow- 
der colors  the  tinctnre  of  violets  green.  Those  crystals  which  possesi 
different  faces  of  crystallization  on  opposite  ends,  acquire  difliirent  kinds 
of  electricity  on  befaig  heated.  By  friction,  it  acqalree  positive  elec- 
tricity. 
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8.  Analy$i». 

By  BERzxLiuf. 

CrystalB.  PhyaaJite.  Pycnite. 

Alumina  -        67-45        -        57-74  -        5100 

Silica  -        34-24        •        84*36  -        38-43 

Fluoric  acid         -  7-76        -  777  -  8  84 

4.  Topaz  enters  into  the  composition  of  granitic  rocks;  thus  it  ibmw 
with  Quartz  and  Tourmaline  the  Topaz-rock  of  Saxony.  It  occurs  al8» 
In  irregular  beds,  either  with  Quartz  and  Mica,  like  the  variety  Pyc- 
nite ;  or  with  Feldspar,  Quartz,  Beryl,  Slc.  like  the  Physalite.  It  is  a]s> 
found  in  veins,  traversing^gneiss,  where  it  is  associated  with  Fluor,  Mica 
and  Wolfram,  as  at  Trumbull,  (Conn.)  It  is  met  with  besides  iu  tin 
stream-works,  and  in  the  alluvial  deposits  of  rivers  along  with  other 
gems. 

5.  The  most  perfect  crystals  are  found  with  Beryl  in  the  Uralian  and 
Altai  mountains,  and  in  Kamfschatka ;  in  Brazil,  where  they  are  met 
with  in  loose  crystals,  and  at  Mucla  in  Asia  Minor.    They  occur  in  the . 
Topaz-rock  at  Danneberb  in  Saxony,  and  at  Ehrcnfriedersdorf  and  Zinn- 
wald  associated  with  Tin-ore;  in  similar  repositories  at  Schlaggenwald 
in  Bohemia  and  St.  Michaela  mount  in  Cornwall ;  with  Lepedolite  near 
Rozena  in  Moravia.    Physalite  is  found  at  Finbo  and  Broddbo  near  Fah- 
lun  in  Sweden.    Pycnite  at  Altenberg  in  Saxony.    Topaz  pebbles  are 
found  in  the  stream- works  of  Eu'benstock  in  Saxony,  in  the  granitic  dis- 
tricts of  Cairngorm  in  Aberdeenshire,  and  in  New  South  Wales. 

But  a  single  locality  is  known  in  the  United  States,  which  exists  at 
Trumbull,  (Conn.)  in  a  vein  upwards  of  one  foot  in  width,  where  it  ii 
associated  with  Fluor,  Magnetic  l^yrites.  Mica,  and  rarely  with  Wolfram 
and  Tungsten.  The  Topaz  is  chiefly  white,  but  when  imbedded  in  cbe 
magnetic  Pyrites  its  color  Is  green.  It  presents  small  druses  occuring  intfae 
veins, hined  with  tolerably  perfect  crystals,  which  are  white  and  trans- 
parent. Occasionally  the  crystals  are  several  inches  in  diameter,  and 
perfect  in  some  of  their  planes,  but  they  are  generally  deficient  in 
transparency  and  lustre.  Rarely,  the  massive  individuals  and  imperfect 
crystals  are  six  or  eight  inches  in  diameter. 

6.  It  is  much  used  as  an  ornamental  stone.  The  blue  varietiea  are 
called  Oriented  Aquamarine,  by  Lapidaries.  If  exposed  to  heat»  the 
Topaz  from  Saxony  loses  its  color  and  becomes  white ;  the  deep  yellow 
Brazilian  varieties  assume  a  pale  pink  color,  and  are  then  sometimes  mis- 
taken for  Spinel,  or  Ballas-ruby. 
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ToPAZoLiTE.     (See  Garnet.) 
ToRRELiTE.     (See  Quarix,) 

TOURMALINE.    Rbombohedral  Tourmaline. 
Primary  form.     Rhomboid.     P  on  P=  133o  26'. 
Secondary  forms. 

Fig.  443.  Fig.  444. 

Fig.  446. 


(Brown.) 
Monroe,  (Conn.) 


(Black.) 
Bro|iswicli,  (Me.) 

VOL.  II. 


(Brown.) 
Monroe,  (Conn.) 

Fig.  447. 
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Monroe,  (Conn.) 

21 


(Black.) 
Huddam,  (Cona.) 


Fig.  448. 
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Fig.  449. 
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(CJrt^cn,  red  and  white.> 
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Cleavage,  parallel  wilh  P  and  s  difficult.     Fracture  im- 
perfectly coDchoidal,  uneven.     Surface,  the  prisais  deep- 
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ly  striated,  parallel  to  the  axis ;  k  rough,  the  rest  of  the 
faces  generally  smooth,  and  of  nearly  the  same  physical 
quality. 

Lustre  vitreous.  Color,  brown,  green,  blue,  red,  white, 
frequently  black;  generally  dark  colors,  rarely  bright. 
Streak  white.  Transparent  • .  •  almost  opake,  agreeably  to 
the  color.  Less  transparent  if  viewed  in  a  direction  paral- 
lel to  the  axis  than  when  perpendicular  to  it,  and  generally 
different  colors  in  these  directions. 

Hardness  =  7-0 . . .  7-5.  Sp.  gr.  =  3-076  ;  =  3-021, 
transparent  Rubellite  from  Paris;  =^3*009,  of  a  transpar- 
ent green  variety  from  Paris;  =3-055  of  transparent  In- 
dicolite  from  Paris. 

Compound  Varieties.  Massive :  composition  seldom 
granular,  of  various  sizes  of  individuals ;  generally  colum- 
nar, of  various  sizes  of  individuals,  often  very  thin,  straight 
and  parallel  or  divergent ;  sometimes  again  aggregated  into 
larger  granular,  or  wedge-shaped  masses ;  faces  of  compo- 
sition stnooth  and  longitudinally  streaked. 

1.  Tourmaline  and  Schorl  were  formerly  distinguished  as  two  par- 
ticular species,  though  they  differ  in  do  other  respects  than  in  color  and 
transparency.  Tourmaline  included  the  green,  blue,  red,  brown  and 
white  color,  (the  blue  being  called  Jndieolite  and  the  red  JRubellite), 
while  Schorl  comprised  the  black  varietie^. 

2.  This  species  offers  a  variety  of  results  when  heated  before  the 
blow-pipe.  Some  varieties  (especially  those  containing  Hthia)  intu- 
mesce  and  assume  a  slaggy  appearance,  but  do  not  niett;  others  (which 
contain  lime)  intumesce  still  more  and  melt  into  a  white  slag.  It  as- 
sumes by  heat,  opposite  kinds  of  electricity  on  the  opposite  ends  of  the 
crystals.  The  finest,  transparent  crystals,  especially  when  cat  by  the 
lapidary,  are  constantly  electric  without  artificial  heat. 
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Tourmaliae. 


4.  Tourmaline  is  frequently  met  with  in  rocks,  particularly  in  gran* 
ite,  but  without  forming  a  regular  ingredient  of  any,  and  is  found  im- 
bedded in  them  in  larger  or  smaller  masseis,  or  crystallized  in  the  drusy 
cavities,  as  in  the  Topaz-rock  of  Saxony  and  the  granite  of  Paris,  (Me.) 
The  dark  brown  variety  of  Monroe,  (Conn.)  forms  with  Mica  a  bed  in 
mica-slate.  The  cinnamon-red  occurs  disseminated  through  dolomite 
and  granular  limestone ;  'and  the  green  and  red  varieties  with  smoky 
Quartz  form  a  Vein  embraced  on  each  side  by  Albite,  traversing  granite 
at  Chesterfield,  (Mass.)  It  is  also  met  with  in  the  shape  of  pebbles,  tn 
the  stream- works,  and  in  the  sand  of  many  rivers. 

6.  Some  of  the  most  remarkable  among  the  foreign  localities  of  Tour- 
maline are  the  following;  black  crystals  in  Greenland,  in  the  mountains 
called  Horlberg  near  Bodenmais  in  Bavaria,  and  near  Bovcy  in  Devon- 
shire, England;  red  varieties  from  Perme  in  Siberia,  Hozena  in  Mora- 
via ;  pale  green  with  a  tinge  of  yellow  at  St.  Gothard  in  dolomite,  and 
green  and  blue  varieties  from  6i*azii  and  Ceylon,  where  they  are  found 
in  the  sand  of  rivers. 

The  United  States  is  particularly  rich  in  Tourmaline.  Paris,  (Me.) 
has  thus  far  yielded  (he  most  remarkable  crystals  for  size,  color 
and  transparency,  and  which  were  found  loose  in  the  soil,  covering  a 
decomposing  led^e  of  graphic  granite.  Some  of  these  were  upwards  of 
an  inch  in  diameter,  transparent,  red  at  one  end  and  green  at  the  other. 
The  granite  sitll  continues  to  afford  blue  and  pink  crystals  and  compound 
varieties,  which  are  mo.«tly  imbedded  in  Lepidolite;  aloo  long  slender 
green  crystals  and  columnar  aggregations  traversing  large  individuals 
of  brown  Mica.  The  vein  of  Tourmalines  of  Chesterfield,  (Mass.)  is 
about  one  foot  in  width.  The  crystals  are  small,  rarely  perfect  in  form, 
deeply  striated,  often  much  curved,  and  rifted  by  cross  seams  into  which 
the  Quartz  is  thrust.  The  green  crystals  especially  those  situateil  in 
the  smoky  Quartz,  often  cotitain  in  their  centres  prisms  of  Rubellite, 
while  the  lUngle  crystals  of  Tourmaline  which  have  shot  into  the  Al- 
bite, are  frequently  pure  red  or  green.  Similar  varieties  are  found  at 
Goshen,  where  the  interior  of  the  crystals  is  sometimes  4)1  ue  or  green, 
and  the  exterior  a  pale  lose-color,  or  some  dlflferent  shade  of  green  or 
blue.  The  deep  indigo-blne  varieties,  particularly,  abound  at  Goshen. 
Monroe,  (Conn.)  furnishes  the  most  perfect  crystals  in  form,  found  In 
the  United  Slates.  They  are  of  a  dark  yellowish  brown  color,  and  trana- 
lucent  only  on  their  edges.  They  vary  In  aise  from  a  hazle-nnt  to  twn 
or  three  inches  in  lengtb«  an4  mm  or  two  in  diameter,  being  nniTersally 
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Tourroaline — ^Triplite. 


perfect  at  both  extremities.  A  ciuDamon-red,  and  brown  variety  occoit 
at  Govenieur,  St.  Lawrence  co.,  (N.  Y.)  in  grniDular  limestone  irilb 
9capolite,  Pyroxene  and  Apatite,  though  it  \»  chiefly  imbedded  by  itself 
in  Teins  of  white  Quartz.  A  similar  variety  is  found  at  Grenville,  Low- 
er Canada,  Newton,  (N.  J.)  with  Corundum,  Spinel  and  Rutile,  at 
Kingsbridge,  (N.  Y.)  and  at  Carlisle,  (Mass.)  with  Garnet.  Black  va- 
rieties are  found  at  numerous  places.  The  most  beautiful  have  beenr  ob- 
tained from  Brunswick,  (Me.),  Monroe  and  Haddam,  (Conn.)  and  Green- 
field, (N.  Y.) 

6.  The  red  varieties  of  Tourroaline  are  highly  esteemed  in  jewellery; 
when  they  are  transparent  and  of  a  fine  color,  they  rank  on  a  level  with 
the  oriental  ruby.  The  green  and  blue  varieties  are  also  cut  when  their 
color  is  not  too  intense. 

Tremolite.     (See  Hornblende.) 
Triclasite.     (See  FaJdunite.) 

TRIPLITE.    Prismatic  Faracbrose-Baryie. 

Massive  :  cleavage  in  three  directions  perpendicular  to 
each  other,  one  of  them  more  distinct.  Fracture  small 
conchoidal. 

Lustre  resinous,  inclining  to  adamantine.  Color  black- 
ish-brown. Streak  yellowisb'-grey.  Translucent  on  the 
edges.     Opake. 

Brittle.  Hardness  =  5*0 . . .  6'6.  Sp.  gr.  =3*439 . . . 
3-775. 

1.  Before  the  blow-pipe,  it  melts  easily  into  a  black  scoria,  and  is 
readily  dissolved  in  nitric  acid  without  effervescence* 

2,' Jlnalysis, 
By  Vauqusliit. 

Oxide  of  iron  -. 31*00 

Oxide  of  manganese  --....       42-00 
Phosphoric  acid -        27-00 

8.  It  htB  been  fiuind  near  Limoges  in  Franee,  io  a  vein  of  Quarfi  in 
granite,  accompanied  by  Apatite.    In  the  United  States,  it  occurs  in  ooa- . 
fidenbto  quantity  at  Washington,  (Conn.)  where  it  exists  m  at  Unofes 
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Trona — ^Troostite. 


in.  France,  but  is  associated  with  pulverulent  Diallogite.     In  tmall 
quantity,  also,  at  Sterling,  (Man.)  along  with  Spodumene. 

TRONA.    Tetarto-prismaticNatroD-Salt. 

Primary  form.    Doubly  oblique  prism.    M  od  T==  103^ 
15^ 


Secondary  form. 


Fig.  461. 


T  on  fi     -        -        -        -         103^  15' 
n  onn     -        -        -        -         132     30 

Cleavage,  perfect  parallel  to  M.  Fracture  uneven. 
Surface,  M  and  n  smooth,  T  streaked. 

Lustre  vitreous.  Color  white,  sometimes  passing  to  yel- 
lowish-grey. Streak  white.  Transparent . .  •  translucent. 
'  Rather  brittle.  Hardness  =  2*5 . . .  3*0.  Sp.  gr.  = 
2'11.    Taste,  sharply  alcah'ne. 

1.  It  does  net  deliquesce  in  the  air. 

2.  Analyii$, 

Carbonic  acid 40  24 

Soda  87-98 

Water  2188 

8.  It  is  found  at  Fezzan  in  Tripoli,  where  it  occurs  mingled  with  th« 
•oil  and  dissolved  in  water. 

TROOSTITE.     Rbombohedral  Parachrose- 
Bary  te. 

Primary  form.    Rhomboid.     P  on  P  s  1 1 5^  (c.  g.) 
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Troostile. 


Secondarj  form. 


Fig.  452. 


Pona  -  -  -  1470  3(y  c.  g. 

P  on  6  -  -  -  122  00  " 

a  on  6  -  -  -  109  00  « 

6  on  6  -  -  -  120  00  » 

Irregular  forms,  grains. 

Cleavage  parallel  wiih  b  perfect,  at  right  angles  to  the 
axis  less  distinct,  with  P  in  traces.  Surface,  b  smooth  aotf 
shining,  P  and  a  dull.     Fracture  conchoidal. 

Lustre  vitreous,  inclining  to  resinous.  Color  pale  as- 
paragus-green, yellow,  grey,  and  reddish-brown ;  none  of 
them  bright.    Transparent  to  translucent. 

Brittle.     Hardness  =5'5.     Sp.  gr.  =4*0  • . .  4'1. 

Compound  F'arieties.     Massive :  composition  granular. 

1.  Heated  before  the  blow-pipe,  it  becomes  transparent  and  melts  on 
the  edges.  With  borax,  it  dissolves  giving  the  violet  tinge  of  oxide  of 
manganese.  It  is  dissolved  with  eflervescence  in  muriatic  acid,  «t  the 
same  time  giving  out  chlorine,  and  leaving  a  residue  of  silica. 

2.  Jlnaly9%$. 

By  Thomson. 
Silica  30*660 

Protoxide  of  manganese 46'9lft 

Peroxide  of  Iron      ......        15*460 

Loss  bj  heat         • y.^QI^ 
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8.  It  is  found  tt  Sterling,  (N.  J.)  aMociated  with  Franlilinite.    Itt 
eryttalfl  are  sometimes  above  an  inch  in  length. 

TuNGSTATE  OF  Iron.     (See  Wolfram.) 
TuNOSTATE  OF  Lead.    (See  Schedetine.) 
Tun  GST  ATE  OF  Lime.     (See  Tungsten.) 

TUNGSTEN.    Pyramidal  Tungstic-Bary te. 

Primary  form.  Octahedron  with  a  square  base  P  on  P 
over  the  base  =130^  2(y,  over  the  pyramidal  edge  =100^ 
8^ 

Secondary  forms. 

Fig.  453.  *         Fig.  454. 


Trumbull  and  Monroe,  (Conn.) 

Cleavage,  parallel  with  P  and  a ;  more  splendent  in  the 
direction  of  the  former,  though  more  interrupted  by 
small  conchoidal  fracture.  Fracture  imperfectly  conchoid- 
al,  uneven.  Surface,  a  irregularly  streaked,  sometimes 
concave,  P  and  the  other  faces  are  generally  smooth* 

Lustre  vitreous,  inclining  to  adamantine.  Color  gener- 
ally .white,  often  inclining  and  passing  into  yellowish-grey, 
yellowish  and  reddish  brown,  sometimes  almost  orange-yel- 
loW|    Streak  white.    Semi-transparent . . .  translucent. 
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Tungsten — ^Tungstic  Ochre. 

Brittle.  Hardness  =4-0 ...  4-5.  Sp.  gr.  =6-076,4 
white  cleavable  variety  from  Scblaggenwald. 

Compound  Varieties,  Twin-crystals.  Axis  of  revolu- 
tion perpendicular,  facQ  of  composition  parallel  to  faces 
truncating  the  base  of  the  octahedron,  a.  The  individuals 
are  continued  beyond  the  face  of  composition.  Renifonn 
shapes;  surface  drusy,  composition  columnar.  Massive: 
composition  granular,  faces  of  composition  sometimes  irreg- 
ularly streaked. 

I.  Heated  upon  charcoal,  it  decrepitates  at  first,  and  then  fuses,  W^ 
only  with  great  difficulty  and  on  the  thinnest  edges  into  a  semi-tnnspt- 
rent,  vitrified  iftass.  It  gi^es  a  white  glass  with  borax,  the  transpareo- 
cy  of  which  is  proportioned  to  the  quantity  of  the  salt  employed. 

2.  Analysis, 

By  Berzelivs. 
*    Lime  19-10 

Tungstic  acid 80-42 

8.  Tuni^sten  occurs  mostly  In  the  repositories  of  Tin-Ore,  and  is  K' 

companied  by  Wolfram,  Topaz,  Fluor  and  Quartz.    It  is  also  found* 

lead  Teiqp  with  Wolfram  and  Spathic  Iron. 

/4.  Its  most  remarkable  localities  are  Schlackenwald  and  Zioofftl'' " 

Bohemia,  Zinnwald  and  Ehrenfriedersdorf  in  Saxony,  and  CorDW^: 

England.    It  is  also  found  in  Sweden  and  Dauphiny.    It  occurs  io  ^^ 

irregular  crystals  and  massive  at  Monroe,  in  Quartz  with  WolfraCD,  »>* 

lena,  Native  Bismuth  and  Tungstic-ochre ;  also  in  the  adjoining  towo^ 

Trumbull  in  a  vein  of  Topaz,  Quartz  and  Fluor. 

TUNGSTIC  OCHRE.    Tungstic  Lusine-Ore. 

Massive :  composition  impalpable ;  earthy  and  pulveru- 
lent.    Fracture  earthy. 

Color  lemmon-yellow. 

Soft.     Sp.  gr.  =6-0. 

1,  It  assumes  a  greenish  hue  when  strongly  heated.    It  combine 
with  the  acids  and  is  soluble  in  caustic  alltalies. 

2.  It  is  probably  tungstic  acid  in  a  state  of  perfect  parity,  and  thert* 
Ibre  consists  of  Oxygen  18'50.  and  Tungsten  86*46. 
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8.  It  18  found  asaodated  with  Wolfram  and  TuDgsten  at  Lanes'  mine 
in  Monroe,  (Conn.)  usually  in  very  tUn  ooatlngs,  rarely  filling  up  small 
cavities. 

TURNERITE. 

Primary  form.     Oblique  rhombic  prism.     M  on  M  = 
96°  10'.     P  on  M  =990  40'. 
Secondary  form. 

Fig.  455.       * 
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Levy. 

133     50 

Phillips. 

126     10 

ft( 

140     50 

Levy. 

138       5 

(( 

161       2 

M 

155     17 

(C 

139     25 

Phillips. 

P  on  a 

P  on  /        -        - 

M  on  a 

M  on  g"! 

M  on  A 

M  on  Z 

P  on  cl 

P  on  c2 

Cleavage  parallel  to  both  diagonals  of  the  primary  form, 
one  of  them  more  perfect. 

Lustre  nearly  adamantine.  Color  several  shades  of  yel- 
low, often  inclining  to  brown.  Streak  white,  sometimes 
greyish.     Transpai'ent . . .  translucent. 

Scratches  Fluor  pretty  readily,  but  yields  to  the  knife. 

1.  According  to  the  blow-pipe  experiment  of  Mr.  Childrkzv,  it  con- 
sists chiefly  of  alumina,  lime,  magnesia,  and  a  little  iron  with  traces  of 
silica. 
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&  It  is  found  •X  Bit.  Sorel  In  DtqphiDy,  attended  by  Quartz,  FeUiptf, 
Albite,  Crichtonitd  and  Anatase. 

TURQUOISE.    Uncleavable  Azure-Spar. 
Massive :  composition  impalpable.   Fracture  conchoidal 
Color  blue . . .  green,  rather  bright.     Streak  uncolored. 

Feebly  translucent  on  the  edges . . .  opake. 

Hardness  =  6-0.     Sp.  gr.  =2-83  . . .  3-00.    Fischeb. 

1.  It  is  not  dissolved  by  muriatic  acid.  Before  the  bbw-pipe>  it  be- 
comes brown  in  tbe  reducing  flame,  and  gives  a  green  color  to  it  It* 
infusible  by  itself^  but  melts  easily  with  borax  or  salt  of  pbosphoras. 

2.  AccordiDg  to  Berzeliub,  it  consists  of  phosphate  of  alumiiuaod 
lime,  silica,  oxide  of  iron  and  copper,  and  a  little  water^ 

8.  It  is  found  in  Persia,  either  in  pebbles,  or  in  small  veins,  tra▼e^ 
sing  a  Icind  of  trap. 

4.  Cut  and  polished,  it  is  used  for  difierent  ornamental  purposes. 

URANITE.     Pyramidal   Euchlore-Micai 
Mous. 
Primary  form.     Right  square  prism. 
Secondary  forms. 

Fig..  466.  Fig.  457. 

Fig.  458. 


CornwaiL 


Cornwall 


Cornwall. 
£ig.  459. 


PHTSIOGRAPHT. 

^d;5 

Uranlte. 

• 

P  on  cl  ' 

1450  32' 

PmLLIPS. 

P  on  c2 

140    40 

P  on  c3 

137     10 

P  on  c4 

111     60 

)  cc 

P  ona2 

134     00 

c4  on  c4 

.      '-           97     32 

Cleavage,  P  highly  perfect  and  easily  obtained.  Traces 
of  d.  Fracture  not  observable.  Surface,  P  smooth,  c 
horizontally  streaked,  M  rough. 

Lustre  pearly  upon  P,  both  as  faces  of  crystallization 
and  of  cleavage ;  adamantine  upon  the  other  faces.  Color 
emerald-green,  and  grass-green,  less  frequently  leek-green, 
apple-green,  or  siskin-green.  Streak  corresponding  to  the 
color,  though  paler.  Transparent . . .  translucent,  some- 
times only  on  the  edges. 

Sectile.     Hardness  =2*0. .  .2-5.     Sp.  gr.  =3-115. 

Compound  Varieties.  Massive  :  composition  grahular, 
of  various  sizes,  faces  of  composition  rarely  observable. 

1.  Alone  before  the  blow-pipe,  it  turns  yellow  and  lone?  its  transpa- 
rency. Upon  charcoal,  it  Intiimesces  a  little,  and  melts  into  a  black 
globule,  with  traces  of  crystallization  upon  the  surface.  With  borai, 
it  yields  a  yellowiHb  green  bead,  and  produces  a  yellow  solution  in  ni- 
tric acid. 

2.  JnaJyaia. 


By  Berzel-ius. 

By 

R.  Phii^lips. 

y 

fr.  CornwHil. 

fr.  Auiun. 

fr.  ComWaiL 

Phosphoric  add 

14-62 

14  96 

16-00 

Oxide  of  uranium 

62-52       . 

64  08 

6000 

Oxide  of  copper 

6-12 

0-00 

9  00 

Water 

•      14-74 

15  04 

14-50 

Lime 

0-00 

697 

0  00 

Silica 

0-00 

000 

0-60 

8.  Uranite  is  found  in  V4 

sins  of  copper, 

silver,  tin  and 

iron  ores,  and 

•ometimes  also  fai  beds ;  an< 

1  is  generally  accompanied  by  the  other  orea 

iif  nraniom. 

▼OL.  II. 
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Uranium-Ochre— Variegated  Copper. 

4.  Beautiful  T^rieties  are  found  in  Cornwall.  It  also  occurs  at  S^ 
hiDOfeorgenstadt,  Schneeberg,  and  Eubenstock;  at  St  Symphoriea  Bear 
AutuD,  and  at  St.  Yrleiz  near  Limogea  in  France. 

URANrUM-OCHRE.     Uranium  Lusine-Ore. 

Massive :  composition  impalpable ;  earthy  and  pulverulent. 
Color,  sulphur-yellow,  citron  yellow,  to  brownish  or  red- 
dish yellow. 

1.  It  aflTorda  moisture  on  being  heated  in  a  glass  tube.    It  tarns  green 
in  the  reduction  flaine  of  the  blow-pipe,  without  melting. 

2.  It  ia  believed  to  be  an  oxide  of  uranium,  though  accordiDg^  to  Zippc» 
the  variety  from  Joachimsthal  contains  carbonic  acid. 

5.  It  is  found  accompanying  the  Pitchblende  ift  Cornwall  and  in  Bo- 
hemia. ^ 

Ubanidm-Ore.     (See  Pitchblende.) 
UaANiuM-ViTRioL.     (Scc  Johaunxte.) 

UWAROWITE. 

Crystals  small  rhombic  dodecahedrons. 

Lustre  vitreous. 

Color  emerald-green. 

Hardness  (scale  of  Brkithaupt)  =  100  and  abore* 

1.  Locality  not  mentioned. 

Valencianite.     (See  Periklin.) 
Vanadiate  of  Lead.     (See  PyromorphiteJ) 

VARIEGATED  COPPER.     Octahedral  Bronxe- 
Pyrites. 

Primary  form.     Regular  octahedron. 

Secondary  forms. 

1.  Primary,  having  its  angles  truncated. 

2.  Regular  octahedron.    Cornwall. 

3.  Octahedron,  with  the  angles  truncated.     CorDwall. 
Cleavage,  traces  in  the  direction  of  the  primary  faces. 

Fracture  small  concboidal,  uneven.      Surface  generally 
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Variegated  Copper. 

rough,  particularly  those  of  the  cube,  and  often  curved ; 
much  subject  to  tarnish. 

Lustre  metallic.  Color  intermediate  between  copper- 
red  and  pinchbeck-brown.  Streak  pale  greyish-black,  a 
little  shining. 

Rather  sectile.  Hardness=3-0.  Sp.  gr. 2=5*003,  from 
the  Bannau 

Compound  Varieties.  Twin-crystals ;  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a  face  of 
the  octahedron,  the  individuals  being  continued  beyond  the 
face  of  composition.  Massive ;  composition  granular, 
strongly  connected ;  fracture  conchoidal  and  uneven. 

1.  Before  the  blow-pipe*  on  charcoal,  it  melts  into  a  globule,  which 

t>ecome8  magnetic,  if  kept  in  the  blaat  for  some  time. 

2.  Analyns. 

By  Phillipb. 
Copper 61*07 

Sulphur 23-76 

Iron 1400 

Silica         ........  0-60 

3.  It  occurs  in  beds  and  veins ;  the  crystallized  varietiet  only  in  veins. 
It  is  accompanied  chiefly  by  various  other  ores  of  copper. 

4.  It  occurs  at  Orawitza  and  other  places  in  the  Bannat,  associated 
with  Oarpet.  It  is  found  likewise  in  beds  in  the  cupriferous  shale  of  the 
Mansfeld,  included  in  thin  layers  in  the  bituminous  marl-slate.  But  it  is 
particularly  found  in  Cornwall,  in  the  vicinity  of  Redruth.  In  smaller 
4|uantities,  it  is  found  in  Ireland,  Hessia,  Silesia,  Norway,  Sweden,  &c. 

It  has  only  been  met  wiih  in  a  few  places  in  the  United  States.  Thin 
•earns  occur  in  granite,  at  Chesterfield,  (Mass.)f  and  in  Pennsylvania, 
where  it  occurs  under  circumstances  similar  to  those  mentioned  at  Mans- 
field. 

Varvicite. 

In  radiating  and  twin-crystals.    Cleavage  prismatic. 
Luatre  sub-metallic.  Color  iron-black  to  steel-grey.  Streak  black. 
Hardness  (scale  of  Breituaupt)  =80...  3-76.     Sp.  gr.  sss 
4S31,  from  Warwick ;  s 4*623,  from  the  Hartz. 
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YauqueHnite. 


VAUQUELINITE.    Lead-Barjie. 

Primary  form.     Oblique  rhombic  prism. 

Minute  crystals,  Dearly  resembling  the  anoexed  figure, 

Fig.  460. 


a 
if  the  obtuse  edges  o  a  be  replaced,  and  the  figure  be  com- 
pressed parallel  with  P,  and  joined  in  regular  coraposilions^ 
parallel  to  a  plane,  which  passes  through  the  crystals  id  the 
direction  of  e  e,  and  intersects  the  acute  lateral  edges;  In- 
clination of  P  on  P'  from  the  other  individual,  nearly  134^ 
3(y ;  of  the  edge  o  a,  or  its  replacement  on  P,  about  149^. 

Fracture  uneven.  Surface,  P  smooth  and  even,  the  rest 
of  the  faces  a  little  curved. 

Lustre  adamantine,  often  faint.  Color  blackish  green, 
olive-green.  Streak  siskin-green,  often  inclining  to  brown. 
Faintly  translucent,  with  a  fine  olive-green  tint,  opake. 

Rather  brittle.  Hardness  =2*5 . . .  3*0.  Sp.  gr.s=:5*5 
. . .  6-78. 

Compound  Varieties,  Botryoidal,  reniform,  masave: 
composition  generally  impalpable,  surface  drusy  or  rough, 
fracture  imperfect  and  flat  conchoidal,  lustre  faintly  resinous. 

1.  Alone,  before  the  blow-pipe,  it  intumeaces  t  little,  and  then  frolba 
ind  melti  into  a  greyish  globule,  giving  at  the  same  time  some  globulet 
of  lead.  In  the  oxidating  flame,  a  amall  quantity  eflenreacea  widi,  and 
imparts  a  green  color  to,  borax  and  salt  of  phosphorus,  which  remains 
transparent  on  cooling ;  but  in  the  reducing  flame,  the  globule  tame  red 
and  transparent,  or  red  and  opake,  or  Anally  black,  according  to  the  qnaiH 
tity  of  the  mineral  employed. 
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Vauquelinite — Vitreous  Copper. 

2.  Analysis. 

Oxide  of  lead  60*87 

Oxide  of  copper 10*80 

Chromic  acid  ......        28*88 

3.  It  occurs  at  Berewf  in  Siberia,  along  with  Red  Lead-Ore  and  Py- 
romorphite,  and  ia  said  to  be  found  in  Brazil. 

Velvet-Blue  Copper. 

Short  capillary  crystals,  in  velvety  druses  and  coatings. 
Lustre  pearly.    Color  bright  smalt- blue.    Translucent. 

1.  It  has  been  found  lining  drusy  cavities  in  Limonite,  at  Moldawa  in 
the  Bannat  oi  Temeswar. 

ViGNITE. 

Massive :  composition  granular. 
Color  darlc  greenish  blue. 
Sp.  gr.  =  3-71.     It  is  magnetic. 

2.  AnalysxB. 

By  Karsteit. 

Oxide  of  iron             ...        .        .        .        .  49-14 

Protoxide  of  iron       ......  85-30 

Carbonic  acid             .         .         .         .         .         .  1106 

Phosphoric  «cid 4.5O 

2.  It  is  found  in  Jura  limestone,  at  Vlsrnes. 

8.  It  appears  to  belong  to  the  species  Magnetic-Iron. 

VITREOUS  COPPER.     Prismatic   Copper- 
Glance.     MoHS. 

Primary  form.    Right  rhombic  prism,    M  oo  M=I190 
Secondary  forms. 

Fig.  461. 


Fig.  462. 


22* 
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Vitreous  Copper* 


0  on  0  -        -        -         1260  52' 

d  on  d  ...  63     00 

0    on  0  over  d  -        -  80       6 

Cleavage,  traces  of  M,  very  imperfect.  Fracture  cod- 
choidal.  Surface,  most  of  the  faces  smooth,  only  the  faces 
at  right  angles  to  the  axis,  and  particularly  c,  are  streaked 
horizontally. 

Lustre  metallic.  Color  blackish  lead  grey.  Streak  un- 
changed, sometimes  shining. 

Very  sectile.  Hardness  =  2-5 . . .  3-0.  Sp.  gr.  =5-695, 
the  compact  variety  from  Bannat. 

Compound  Varieties.  Twin-crysials :  I .  Axis  of  revo- 
lution perpendicular  to  one  or  both  faces  of  M ;  face  of 

Fig.  463. 


composition  parallel  to  it,  as  in  the  accompanying  figure, 
only  that  the  re-entering  angles  are  filled  up.  2.  Axis  of 
revolution  perpendicular,  face  of  composition  parallel  to  a 
face  of  a ;  the  individuals  being  continued  beyond  the  face 
of  composition. 
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Vitreous  Copper. 
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Fig.  464. 


The  inclination  of  P  to  P'  is  equal  to  that  of  the  acute 
terminal  edge  of  a  on  a'  on  one  side,  and  of  91^  51'  on 
the  other;  the  respective  inclinations  of  a  on  a!  are 
=  153^  37',  and  =157°  19'.  Massive;  composition 
granular,  of  various  sizes  of  individuals,  generally  small, 
and  often  impalpable ;  in  the  last  case  the  fracture  becomes 
uneven,  even  or  flat  concboidal.     Plates. 

1.  Id  the  oxidating  flame  of  the  blow-pipe,  it  melts  and  emits  glowing 
globules,  attended  with  some  noise.  In  the  reducing  flame,  it  becomes 
covered  with  a  coat,  and  does  not  melt.  When  the  sulphur  is  driven  off, 
a  globule  of  copper  remains.  If  the  mineral  be  treated  with  nitric  acid, 
the  copper  is  dissolved,  forming  a  green  solution ;  but  the  sulphur  re- 
mains undissolved. 

2.  Jlnalyiis. 

By  Klaproth. 
Sulphur  -        -        18-50 

Copper  -        -        78-60 

Iron  -        -  2-25 

Silica  •        -  076 

8.  It  occurs  abundantly  in  beds  and  veins,  and  is  accompanied  by 
other  ores  of  copper,  by  Iron- Pyrites  and'Quartz. 

4.  Large  and  well  defined  crystals  occur  in  several  mines  near  Red- 
ruth in  Cornwall.  Compound  varieties,  and  rarely  distinct  crystals,  are 
fbund  in  beds  in  the  Bannat  of  Temeswar,  near  Catberinenburg  in  Sibe- 


By  Ullmariv. 

1900 

79-60 

0-76 

1-00 
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Vitreous  Silver. 


ria,  in  Mansfield,  in  Hessia,  &c    A  foliated  variety  is  found  in 
wall,  in  Che  Bannat,  in  Sieg^en,  and  in  Mansfeld. 

Compact  virieties  are  found  at  Schuyler'a  mines.  New  Jersey 
the  old  red  sandstone,  and  in  the  same  rock  in  Connecticut,  at  Simsbory 
and  Cheshire. 


VITREOUS  SILVER. 
one-Glance. 

Primary  form.    Cube. 

Secondary  forms. 
1. 

Cube,  with  angles  truncated. 
FroibeiY. 


Dodecahedral  Polypoi- 


Regular  octahedron. 
JoachimslhaL 


Cube,  with  edges  truncated. 


6.    Fig.  465. 


Rhombic  dodecahednn. 

6.    Fig.  466. 


Freiberg. 


Freiberg. 

Cleavage,  sometimes  traces  parallel  to  the  rhombic  do- 
decahedron. Fracture  imperfect  and  small  concboidal, 
uneven.  Surface,  nearly  of  the  same  description  in  all  the 
forms,  often  uneven,  and  possessing  low  degrees  of  lustre. 
Subject  to  tarnish. 

Lustre  metallic.^  Color  blackish  lead-grey.  Streak 
shining. 
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Vitreous  Silver— Vivianite* 


361 


Malleable.  Hardness  =  2*0 . . .  2-5.  Sp.  gr.  =s  7*196 
. . .  7-366. 

Compound  Varieties.  Reticulated,  arborescent,  denti- 
form, filiforn],  and  capillary  shapes :  individuals  sometimes 
distinguishable,  sometimes  impalpable ;  the  dentiform  and 
some  other  imitative  shapes  are  longitudinally  streaked. 
Massive :  composition  impalpable ;  fracture  uneven.  Plates, 
and  superficial  coatings. 

1.  It  is  euily  fusible  before  the  blow-pipe,  attended  by  intumescence, 
and  it  gives  a  globuie  of  silver  by  a  continuatioD  of  the  heat.  It  is  solu- 
ble in  nitric  acid. 


2.  Analysi9, 
By  Klaproth. 
8500 
1500 


By  BsR2ELii;s. 
Silver  .        .  8500        .        .        .        8705 

Sulphur  15-00  .        12-96 

8.  It  has  been  found  almost  exclusively  in  veins,  accompanied  by  a 
great  variety  of  species,  particularly  by  ores  of  sil?er,  lead,  and  antimo- 
ny ;  by  Blende,  several  species  of  Pyrites,  and  by  Calcareous  Spar. 
Rarely,  it  is  found  with  Native  Gold.  The  rock  adjoining  the  veins  b 
often  impregnated  with  it,  and  it  is  itself  covered  with  Silver- black, 
which  sometimes  owes  its  formation  to  the  decomposition  of  Vitreous 
Silver.  ^ 

4.  It  occurs  at  Freiberg,  Marienberg,  Annaberg,  Sohneeberg  and  Jo* 
hanng^orgenstadt  in  Saxony ;  in  Bohemia,  principally  at  Joachimsthal ; 
at  Schemnitz  and  Cremnltz  in  Hungary.  Other  localities  are  Siberia, 
Mexico  and  Peru. 

5.  It  is  a  valuable  ore  for  the  extraction  of  silver. 


VIVIANITE.     Prismatic  Iron-Mica. 
Primary  form.    Right  oblique-angled  prism.    M  on  T 
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Viviaoite. 


Secondary  form. 


P  ODCl 

P  ond 
T  oncl 
T  onc2 
T  onft 
M  on  cl 
M  on  il 


1260 

660 

r 

135 

35 

•tj 

143 

40 

tB 

165 

25 

r^l 

125 

25 

117 

40 

OQ 

• 

150 

30  J 

V 

(b  onJ  . 
cl  on  a  - 
cl  on  (2  - 
cl  on'6  - 
c  on  cl  - 
cl  onc2- 
d   on  d  ' 


148° 

140 

134 

125 

108 

157 

120 


35 
5 
40 
30 
45 
45 


Cleavage,  parallel  with  P  highly  perfect ;  traces  in  oth- 
er directions.  Fracture,  not  observable.  Surface,  P 
smooth ;  the  rest  of  the  faces  streaked  parallel  to  the  edg- 
es of  combination  of  P. 

Lustre  pearly,  almost  metallic  on  P.  The  rest  of  the 
faces  possess  vitreous  lustre. 

•  Color  pale  blackish-green  ...  indigo  blue.  It  is  green  at 
right  angles  to  the  axis,  but  of  a  pure  blue  color  parallel  to 
it.  The  united  effect  of  both,  produces  the  common  dirty 
indigo-blue  color.  Streak  bluish  white,  very  soon  chang- 
ing to  indigo-blue.  The  powder  produced  by  crushing 
the  mineral  in  a  dry  state,  is  liver-brown.  Transparent.  •  • 
translucent ;  least  transparent  in  the  direction  of  the  axis. 

Sectile.    Thin  laminas  are  perfectly  flexible. 

Hardness  =  1*5  ...2-0,  the  lowest  degrees  upon  P. 
Sp.  gr.s=2*661,  crystal  from  Cornwall. 

Compound  Varieties.  Small  reniform  and  globular 
shapes,  and  imbedded  nodules ;  also  superficial  coatings  of 


Vivianite. 


dusty  particles.    CompositioD  impalpable,  earthy  or  easily 
reduced  to  powder. 

1.  When  heated  before  the  blow-pipe,  it  decrepitates,  but  If  reduced 
to  powder,  melU  into  a  dark  brown  or  black  scoria,  which  affects  the 
magnetic  needle.  It  is  soluble  in  dilute  sulphuric,  and  nitric  acids. 
The  friable  varieties  are  found  white  in  their  original  repositories,  but 
H^e  the  white  powder  of  the  crystals,  they  soon  assume  a  blue  tinge,  on 
being  exposed  to  the  air. 

2.  Analysts. 
By  YoGEL.  By  Thomson.     By  Strom eter. 

fr.  Bodenmais.  fr.  N.  Jcrsej.  fr.  CornwalL 

Protoxide  of  iron     4100        .  42G5        .  42  38 

Phosphoric  acid       26  40        .        .        2400        .        .        28  69 
Water  3100        .  2500  2893 

8.  It  is  found  attending  Iron  Pyrites  in  copper  and  tin  veins,  in  narrow 
veins  traversing  greywacke  with  Native  Gold,  along  with  Magnetic 
Iron,  and  in  trap  rocks.  The  compQund  friable  varieties  are  imbedded 
in  clay,  and  in  bog-iron  ore. 

4.  It  is  found  with  Native  Gold  at  Vorospatak  in  Transylvania,  at  St. 
Agnes,  Cornwall,  and  in  Bo^lenmais,  Bav>iria.  The  earthy  vaiiety  is 
found  in  Carinthia,  Stlria,  and  Thuring^a,  in  the  Shetland  Islands,  and 
the  Isle  of  Man. 

It  occurs  in  considerable  abundance  at  Allentown,  Monmouth  county, 
(N.  J.)  and  in  its  vicinity,  imbedded  in  bog-iron  ore,  and  associated  with 
clays:  in  the  former  instance,  it  is  crystallized  in  nodules,  as  well  as 
massive;  and  in, the  latter,  earthy.  It  is  often  found  in  this  region  fill- 
ing up  Belcmnites  and  Gryphites,  in  the  ferruginous  sand  formation. 

VOLKONSKOITE. 

Massive ;  divisible  into  lamins  in  one  direction. 

Color  grass-green. 

1.  When  thrown  into  water,  it  falls  to  fragments  with  a  hissing  noise. 

2.  It  contains  about  0  07  oxide  of  chrome. 

3.  It  is  found  in  the  district  of  Okhousk,  Perm  in  Russia,  where  it  oc- 
curs in  beds  and  veins. 


VuLPiNiTB.     (See  Anhydrite.) 
Wad.    (See  PyrolutUe.) 


\ 


f 


r 
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Wagncrite. 


WA6NERITE.    Hemi-prismatic  Fluor-Haloide. 
Partsch. 
Primary  form.     Oblique  rhombic  prism.    M  on  Ms= 
96°  25'.     PonM«109O20'. 

Secondary  form.  Tbe  primary,  having  its  lateral  edges 
bevelled,  the  new  planes  upon  the  obtuse  edges  incliniog 
under  angles  of  1 17^  32',  those  upon  the  lateral  edges  un- 
der angles  of  122^  25'.  The  bevelling  faces  on  the  obtuse 
edges  are  likewise  truncated.    Tbe  annexed  figure  repre- 

Fig.  468. 


sents  tbe  top  of  the  crystal,  a  is  not  a  right  angle ;  4,  i, 
and  g^  if  enlarged,  would  produce  parallel  edges  of  combi- 
nation. 

Lustre  vitreous.  Color  several  shades  of  yellow,  some- 
times nearly  orange-yellow,  often  inclining  to  grey.  Streak 
white.     Translucent. 

Hardness=5*0 . . .  5-5.     Sp.  gr.=3'01 .  • .  3-13. 

1.  Before  the  blow-pipe,  it  meUs  with  difficnlty  into  a  dark  greeoish 

grey  glass.    It  easily  diiisolves  with  borax  and  salt  of  phosphorus,  into  a 

transparent  glass.    Treated  with  warm  sulphuric  acid,  it  evolves  fluoric 

acid  in  the  state  of  powder. 

2.  Jlnalytii. 

By  Fccus. 
Pho<T)horic  acid 


Magnesia 
Fluoric  acid 
Oxide  of  ii  on 
Oxide  of  manganese 


41*73 
46-66 
600 
600. 
OiH> 


* 


-   ^: 
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Wagnerite — Wavellite. 


S.  ttoccaninsbort  ind  Irregiilv  lelni  of  Qa>m,  Id  fJiy-dtU,  in 
the  vdlcj'  al  Hallgnbin,  near  Werrea  in  Svliburg. 

WATER.     Pure  Atmospheric-Water.     Mohs. 

Amorphous.    Trenspareot.     Liquid. 

Sp.  gr.=  rO.     Without  odor  or  lasie. 

1.  It  coDuib  of  Dxyt^D  88-94,  iDd  bj^drogeD  1I'06;  but  conliitt* t*- 
rious  propordoni  of  eartb;  lubflinces,  aalti  uid  tcida,  irlilch  coii«den- 
tly  iffact  its  (ulB,  odor  aai  ipccific  gravity.  Iflhe  l«mpcrature  be  b«- 
\bw  32°,  it  aw'iQiei  Iba  ranlllion  ot  ice,  mow  ar  hail,  or  if  lufflciCDUr 
Bleraled,  it  ii  converted  lofo  T^por  or  ■teani.  Tbe  cryMali  of  Ice  or 
■now  reKinble  Ihe  regular  com poat I ioM  of  White  Lead-Ore.  The  gniu 
of  ball  are  compound  i  Ihoie  ohich  fall  during  the  chaof  eible  Kason  tit 
«prlnf  have  the  form  of  apheric  •eclioni,  coasi'iing  of  ihin  priima,  radia- 
ting Irani  the  centre,  which  priami  are  calumDir  particle*  of  compod- 
Ikn,  and  commonly  opake.  The  liail  formed  during  heavy  thunder 
ttorma.  usually  arauraei  llie  ihape  or  irregular  flattlsb  globulea;  II  la  *1- 
•0  compound,  but  oflen  perfectly  tr^napdrrnl,  and  including  air  bubble*. 

2.  (Valcr  in  Iti  ordinary  atite,  or  in  (he  form  of  deir,  nii*t,  rain,  anoK, 
hall  and  ice,  la  apread  over  the  eaiire  surface  of  the  globe. 

WAVELLITE.      Prismaiic    Wavelline-Spar. 

Primary  form.  Right  rhombic  prism.  M  od  M  "= 
122°  15'. 

Secoudary  form.  fik.  46B. 


a   on  a 

107O  26-     Pbillim. 

0    ongl       - 

122    24 

Jlonrf      - 
glmh 

174    46 f 
lis     SO? 

gHaak       ■ 

lis    26 
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Wavellite — ^Websteritc, 


Cleavage,  parallel  with  M  and  the  longer  diagooal  of  tbe 
base,  perfect.  Implanted  globules ;  composition  columnar. 
Surface  drusjr. 

Lustre  of  the  faces  of  cleavage  intermediate  between 
pearly  and  vitreous.  Color  white,  passing  into  several 
shades  of  green,  blue,  yellow,  brown  and  black.  Translii- 
cent. 

Hardness=3'5 . . . 4-0.     Sp.  gr.=2-337,  of  the  variety 
from  Barnstaple. 

1.  Before  the  blowpipe  it  loses  its  lustre  and  transparency,  but  does- 

not  melt.     With  boracic  acid  and  iron  wire,  it  yields  a  globule  of  pho*- 

phuret  of  iron. 

2.  Analysis. 


By  Bei 
Alumina 

IZELXUS. 

35-35 

By  Fuc] 
3720 

HS. 

• 

By 

Stk 
vox. 

X 

iiriff  Air  IT. 

Kakoxene. 
1001 

Phosphoric  acid 

38-40 

8512 

• 

• 

• 

17-86 

Fluoric  acid 

206 

000 

• 

« 

• 

0-00 

Lime 

0-60 

000 

• 

• 

• 

015 

Oi.  of  iron  and  mang 

.   000 

000 

Peroxide  of] 

iron 

86-82 

Silica 

000 

0  00 

■ 

• 

• 

890 

Water 

28-00 

2800 

With  t 

iuorie 

acid  26  95 

8.  It  occurs  at  Barnstaple  in  Devonshire,  in  small  veins  in  clay  slate  ; 
at  St.  Austle  in  Cornwall,  in  veins  traversing  granite,  accompanied  by 
Fluor,  Tin-Ore,  Yellow  Copper  Pyrites,  &c. ;  in  the  Shiant  isles  in  Scot- 
land; at  Zbirow  near  Beraun  in  Boliemiajn  a  kind  of  sandstone  or  grit; 
at  Aniberg  in  the  Upper  Palatinate,  with  Limonite  ;  and  in  handsome 
bluish  green  varieties'  near  Cork  in  Ireland,  and  in  Brazil.  The  variety 
called  Kakoxene^  of  an  ochre-yellow  color  from  Bohemia,  has,  accord- 
ing to  Breithaupt,  a  sp.  gr.  =s3-d8,  or  rather  less.  It  appears,  how- 
erer,  to  belong  to  Wavellite,  though  a  large  intermixture  of  decompoaed 
Limonite,  or  Iron-Ochre,  tends  to  disguise  its  properties. 

WEBSTERITE. 

Reniforro,  massive :  composiiion  impalpable.     Surface 
dull.     Fracture  fine  grained  and  earthy.    Friable. 
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Websterite — White  Antimony. 

Color  white.  Streak  white,  a  little  glimmering.  It  soib. 
Opake. 

Sp.gr.= 1-669. 

1.  It  is  fi]8ibl«  with  difficalty.  It  if  readily  soluble  in  the  acidf.  It 
Imbibes  water,  but  does  not  in  consequence,  fall  to  pieces. 

2.  Analif9i$, 

By  Strometer.  By  Dumas. 

* * , 

fr.  Halle.  fr.  Newbaven.  fr.  Auteull. 

Alumina  80-262         •         29868        -        -        800 

Sulphuric  arid      28*865         -  28*270        -        -        280 

Water  46*827  46*762  -        470 

8.  It  is  found  at  Halle  in  Prussia,  in  beds  of  plastic  clay,^and  also  fill- 
ing up  fissures  in  chalk,  and  in  small  globular  masses,  at  NewhaYen 
fa  Sussex,  and  at  Auteuil  near  Paris. 

Weissite. 

Primary  form.    Oblique  rhombic  prism. 
Lustre  pearly.    Color  ash-grey.    Translucent. 
Hardness,  scratches  glass. 

I.  Jtnaly$ii» 

By  WACBJcaisTBR. 
Silica  68*69 

Alumhia                    21*70 

Magnesia                  8*99 

Protoxide  of  iron 1*48 

Protoxide  of  manganese 0*68 

Petash                       4*10 

Soda                          0*68 

Oxide  of  line             0*80 

Water                        8*20 

2.  It  is  found  with  a  chloritic  Talc  in  Erik-Matts,  at  Fahlun  In  Swe- 
den. 

Wbbnerite.     (See  Scapolite.) 

WHITE  ANTIMONY.    Prismatic    Antimony- 
Baryte.    Mohs. 

Primary  form.    Right  rhombic  prism.   M  oo  M  »  186^ 
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White  Antimony. 


Secoodarj  form. 


Fig.  470. 


M 


M 


A  on  a         -        -        -        -     1440  44' 

Cleavage,  parallel  to  M  highly  perfect,  and  easily  ob- 
tained. Fracture  not  observable.  Surface,  M  very  eveo, 
though  sometimes  a  little  rough ;  h  smooth  and  ev^en ;  a 
and  0  curved. 

Lustre  adamantine,  particularly  upon  the  curved  faces  ; 
upon  A,  often  pearly  lustre.  Color  white,  prevalent ;  pass- 
ing into  p'each-blossom-red  and  ash-grey.  Streak  white. 
Semi-transparent . . .  translucent. 

Sectile.  Hardness =2*6. .  .3*0.  Sp.  gr.s=5*566,  the 
simple  crystals  from  Braunsdorf. 

Compound  Varieties.  Crystals,  compressed  between 
h  and  A,  are  joined  parallel  to  this  face.  If  the  individuab 
be  very  thin,  the  common  varieties  of  this  species  are  form- 
ed, which  were  formerly  considered  as  simple  forms,  and 
the  faces  of  composition  as  faces  of  cleavage.  Massive : 
composition  granular,  lamellar,  columnar ;  faces  of  compo- 
sition of  the  granular  individuals,  in  general,  irregularly 
streaked. 


1.  It  melts  in  the  flame  of  the  candle.    Before  the  blew-pfpe  apcn 
charcoal.  It  is  entirely  voUtillzed;  and  produces  a  white  coating  up«n  tin 
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Wbhe  Antimcmy — ^White  Arsenic. 

support    It  it  loluble  in  nitro-muriatic  add.    It  ia  frtqaently  produced 
during  chemical  operationa,  and  cryataUized  from  aublimation. 

2.  Itconaiataof 

Antimony        - 84*82 

Oxygen 16-68 

8.  It  occura  In  amall  quantities  in  Teins,  trarerdng  primitive  or  grey- 
wacke  rocks,  associated  with  ores  of  lead  and  antimony,  with  Blende, 
Calcareous  Spar  and  Quartz. 

4.  Beautiful  varieties  of  sggregated  tabular  crystals  are  found  at 
Przlbram  in  Bohemia,  and  prisms  of  considerable  tbicknees  at  BraAns- 
dorf  in  Saxony.  Other  localitities  are  Malaczka  in  Hungary,  Baden  in 
Nassau,  and  Allemont  in  Dauphiny. 

WHITE  ARSENIC.    Octahedral  Arsenic-Acid. 
Mobs. 

Piitnary  form.    Regular  octahedroo. 

Reniform,  botryoidal,  stalaciitic,  thio  crusts.  JVlassive  : 
pulverulent. 

Color  white,  often  inclining  to  yellow.  Streak  white. 
Lustre  vitreous,  inclining  to  adamantine.  Translucent .  •  • 
opake. 

Sp.  gr.ss  3*698.    Taste  sweetish  astringent. 

1.  If  exposed  to  a  high  degree  of  temperature,  it  ia  entirely  volatO- 
fzed ;  upon  ignited  charcoal,  it  emits  a  atrong  garlick  smell.  Its  white 
smoke  condenses  itseif  again  upon  cold  bodies.    It  is  soluble  In  water. 

2.  AmUytis. 

By  BxKHLiva. 
Arsenic                                       .   *    .  79*82 

Oxygen  24-18 

8.  It  is  Iband  in  metalliferons  reins,  where  It  probably  owes  Its  exlii- 
enee  to  the  decomposition  of  other  minerals.  It  has  been  foond  at  Aa- 
dreasberg  In  the  Harta,  at  Joechimsthal  in  Bohemia^  and  at  Blebtr  In 
the  principality  of  Hanau,  &c. 

23  • 
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WHITE  COPPERAS. 

Crystals,  having  six  lateral  faces  terminated  by  pyra- 
mids, with  six  truncated  faces ;  the  angle  which  two  faces 
of  the  pyramid,  form  s=  128^  8',  their  inclination  to  the 
lateral  faces  si  19^,  and  their  angles  with  the  tniDcature 
=15P. 

Color  white,  with  a  pale  tinge  of  violet. 
Compound  Varieties.    Massive:  granular. 

1.  It  is  wholly  disMlved  in  cold  water ;  but  in  hot.  It  deposits  oxide  of 

iron  and  lilica. 

2.  Jinalym. 


By  RoBB. 


Silica 

081 

037 

Sulphuric  acid    . 

43-65 

4355 

Oxide  of  iron 

2411 

25-21 

Alumina 

0-92 

0-78 

Lime 

0-78 

0-14 

Magnesia 

082 

0-21 

Water 

8010 

29  98 

3.  It  la  found  In  abundance  in  the  province  of  Copiapo,  a  province  in 
the  north  of  Chili,  near  Bolivia ;  and  is  apparently  derived  from  the  de- 
composition of  a  bed  of  Iron  aod  Copper  Pyrites,  miogled  with  Feldsper. 

WHITE  IRON-PYRITES.    Prismatic  Chloronc- 
Pyrites. 

Primary  form.     Right  rhombic  prism.    M  on  M  = 
106°  2'. 

Secondary  forms. 

Fig.  471.  Fig.  472. 


Warwick,  (N.  Y.) 


Cornwall. 


i  i^ 
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White  Iron-Pyrites. 

Pone  .  -  .  .  160O  48' 
Pona  -  -  -  -  130  00 
a  on  c        -        -        -        -      141     30 

Cleavage,  parallel  with  M  rather  perfect.  Fracture  un- 
even. Surface,,  c  and  a  deeply  streaked  parallel  to  their 
edges  of  combination  with  P. 

Lustre  metallic.  Color  pale  bronze-yellow,  sometimes 
inclining  to  green  or  grey.  Streak  greyishrblack,  or 
brownish  black. 

Brittle.  Hardness  =  6'0  . . .  6'6.  Sp.  gr.  =  4*678, 
crystals  from  Schemnitz ;  4*847,  crystals  from  Littmitz. 

Compound  F'arieties.  Twin-crystals :  1 .  Face  of  com- 
position parallel,  axis  of  revolution  perpendicular  to  a  face 
of  M.  This  composition  is  generally  repeated,  as  in  the 
annexed  figure,  where  a  group  of  five  individuals  is  formed. 

Fig.  478. 


having  much  the  appearance  of  a  five-sided  pyramid  with 
truncated  apices,  each  of  the  five  solid  angles  at  the  base 
presenting  a  re-entering  angle.  3.  Face  of  composition 
parallel,  axis  of  revolution  perpendicular  to  a  and  c.  This 
composition  takes  place  in  varieties  already  compounded  by 
the  first  law.  They  assume  a  grooved  appearance.  The 
re-entering  angle  formed  by  the  faces  P=114^  19'. 
Globular,  reniform,  stalactitic  and  other  imitative  shapes : 
surface  drusy ;  cofnposition  ccJumnar,  individuab  straight, 
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White  Iron-Pjrrites. 

aod  geDerally  small,  or  even  impalpable.  There  is  some- 
times a  second  curved  lamellar  or  granular  compositioDy  the 
faces  of  composition  being  uneven  or  rough.  Massive : 
composition  as  in  the  imitative  shapes ;  fracture  even.  Bat 
conchoidal,  uneven.  Pseudomorphoses  in  low,  nearly  reg- 
ular, six-sided  prisms.*    Cellular. 

1.  The  present  species  has  been  subdivided  into  varieties  depeDding 
npon  the  shape  and  composition  of  the  crystals,  and  several  accideDtaJ 
circumstances.  The  crystals  of  Radiated  Pyritea  are  generally  8iiii|ilc- 
Spear  Pyrites  is  found  only  in  compound  crystals,  consistiug  of  twoi 
three,  or  a  greater  number  of  individuals  regularly  grouped.  Codlaconih 
Pyrites  occurs  both  in  simple  and  in  compound  crystals  of  a  parti- 
cular form,  with  indentations  along  their  edges,  and  a  color  much  idcIib* 
iug  to  green  or  grey. 

2.  Before  the  blow-pipe,  it  becomes  red  upon  charcoal,  the  sulpbor  is 
driven  off,  and  oxide  of  iron  remains.    Some  of  the  varieties  are  partka* 

larly  liable  to  decomposition. 

3.  Analysis. 

By  Bebzelius. 
Sulphur 53*36 

Iron  4507 

Manganese 0-70 

4.  It  abounds  in  beds  of  coal,  and  in  the  accompanying  strata  of  clay. 
It  also  occurs  in  metalliferous  veins,  with  ores  of  silver,  lead  and  copper. 

5.  Radiated,  hepatic,  (pseudomorphoses,  consisting  of  Iron  Pyrites,) 
and  cellular  Pyrites,  are  found  in  several  parts  of  Saiony  ;  hepatic  py- 
rites at  Johanngeorgenstadt,  radiated  and  spear  Pyrites  at  Joachimstfaal, 
Littmltz  and  Altsattel  in  Bohemia ;  the  former  also  at  Schemnitz  iaHan- 
gary,  and  Almarode  in  Hesda;  Cocksconib  Pyrites  in  OerbyaUve. 
Spear  Pyrites  and  Radiated  Pyrites,  in  beautiful  stalactitic  groups,  aboosd 
in  Cornwall. 

Crystaltized  varieties  of  this  species  are  only  known  from  Warwick, 
(N.T.>  ia  tba  Uaited  Stales,  where  they  occur  io  single  erystaVt,  iai* 
bedded,  with  Zircon,  in  granite.  Massive,  fibrras  varieties,  aboval 
throughout  the  miea-slate  formation  of  New  England,  in  particular  with 
Cttmmingtonite  and  Garnet,  in  Cummingtoo,  (Mass.)  It  is  found  at 
Lane's  mine  io  Mnnroe,  and  in  the  Topaz  and  Floor  vein  at  TrumbuR. 
(GoMu) ;  IftgnalM  at  EsM  Haddm,  and  In  PMnewui  other  piKee. 


PHTSIOORAPHT. 

White  Lead-Ore. 


27S 


6.  It  is  employed,  like  the  Iron  Pyrites,  in  the  mtnufecturtf  of  sal- 
phuj,  eopperae  and  salphuric  acid. 

WHITE   LEAD-ORE.      Di-prismatic   Lead- 
Baryte.    Mous. 

Primary  form.    Right  rhombic  prism.    M  od  M=117^. 
SecoDdary  forms. 

Fig.  474. 


NertschiOBk,  Siberia. 


Fig.  476. 


;Fig.  476. 


JohaQoseorgetMiadL 
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White  Lead-Ore. 


Fi|;.  477. 


Fig.  479. 


Fig.  478. 


M 


u 


Fig.  480. 


Fig.  474.  Primaiyi  having  the  acute  angles  deeply  tnin* 
eated.  x  on  x^l21^  2(y.  {octaedre.  H.)— Fig.  476.  Pri- 
mary,  having  tlie  acute  angles  replaced  by  single  planesi 
and  the  acute  lateral  edges  truncated.   /  on  ttssi440  44/^ 
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White  Lead-Ore. 


(H.)  M  on  1=121^  28'.  (H.)  {quadrihexagonal.  H.)— 
Fig.  476.  The  same,  with  the, addition  of  the  replacement 
of  the  obtuse  angles  by  two  planes,  ^on  f  =107^  6'.  {da- 
decaedre.  H.) — Fig.  477.  A  combination  of  fig.  475  and 
fig.  476.  M  on  <  =  1430  33/.  (h.)  (trihexaedre.  H.)— 
Fig.  478,  I  on  *=l09O  29'.  (H.)  (iexduodecimal  H.)— 
Fig.  479.  P  on  ^=126°  27'.  (H.)  P  on  u=l25^  16'. 
(H.)  P  on  a?^ll6o  20'.  (H.)  Pon  ^=109°  29'.  (H.) 
{octovigesimaL  H.) 

Cleavage,  parallel  with  M  and  A  often  perfect,  generally 
interrupted  by  conchoidal  fracture.  Fracture  conchoidaL 
Surface,  M  and  h  almost  always  much  streaked  verticallyi 
and  several  of  the  pyramidal  faces  horizontally. 

Lustre  adamantine,  passing  into  resinous.  The  former 
is  often  metallic  if  the  colors  be  dark.  Very  thin  crystals, 
and  columnar  compositions  of  them,  often  possess  pearly 
lustre.  Color  white,  prevalent,  passing  into  yellowish  grey, 
ash-grey,  and  smoke-grey,  or  even  into  greyish  black* 
Sometimes^  tinged  green  or  blue  by  several  of  the  salts  of 
copper.     Streak  white.    Transparent . . .  translucent. 

Rather  brittle.  Hardness  =  3-0  • . .  3*5.  Sp.  gr.  == 
6*465,  of  a  white  translucent  variety. 

Compound  Varieties.  Twin-crystals ;  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallal  to  one  of 
the  faces  of  M.  The  composition  is  often  repeated,  not 
only  in  parallel  laminae,  as  in  Arragonite,  but  likewise  par- 
allel to  both  the  faces  of  M.  The  individuals  are  generally 
continued  beyond  the  face  of  composition.  Thus  are 
formed  the  star-like  crystals  represented  in  the  annexed 
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White  Letd-Ore. 


figure.  Massive  :  compostion  often  granular,  or  even  im- 
palpable, and  strongly  connected,  more  rarely  columoar. 
Faces  of  composition  rough,  or  longitudinally  or  irregularly 
streaked. 

'  1.  Before  the  blow-pipe,  it  decrepitates,  tnd  changes  its  color  into 

yellow  and  red ;  if  properly  mannged,  it  yields  a  globule  of  metallic 

lead.    Reduced  to  powder,  and  thro^^  n  upon  ignited  charcoal,  it  eipits  a 

phosphorescent  light.    It  dissolves  with  effervescence  la  dilMte  nitric 

•eid.    * 

2.  Analysis. 

By  Klaproth. 
8200 

1600 

200 

8.  It  occurs  in  veins  and  beds  in  various  classes  of  rocks,  accompam- 
•d  chiefly  by  Galena  and  other  salts  of  lead. 

4.  Fioe  crystallized  varieties  occur  in  the  various  mining  districts  of 
Stxooy,  Hartz,  Bohemia,  Carinthia  and  France.  Splendid  cryatals  are 
brought  from  the  Daurian  mountains  in  Siberia,  on  the  frontiers  of  China. 
Very  beautiful  varieties  are  found  at  Wanlockhead  and  the  Lead  Hills b 
ScoUand,  in  the  mines  of  Cumlierlaml  and  of  Cornwall. 

Very  distinct  and  beautiful  crj'stals  were  formerly  obtained  at  the 
Perkiomen  Lead  mine  near  Pbila<lelphia.  It  also  exists  in  Missouii,  at 
Yalle's  Diggings,  Jefferson  co. ;  and  in  small  quanUty  at  the  Southanp- 
iMi  lend  mine,  (Mass.) 


Oxide  of  lead 
Carbonic  acid 
Water 
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White  Vitriol. 
WHITE  VITRIOL.     Prismatic  Vitriol-Salt. 

MOHS. 

In  efflorescences  and  crusts.  It  crystallizes  in  right 
rhombic  prisms.    M  on  M  =90^  42'. 

Lustre  viU'eous.    Color  white.    Translucent. 

Brittle.  Hardness  =  2*0  . . .  2-5.  Sp.  gr.  =  2*036. 
Taste  astringent,  nauseous  and  metallic. 

1.  It  is  very  easily  solahle  in  water;  before  die  blow-pipe  it  froUis, 
and  covers  the  charcoal  with  a  white  coating. 

2.  Analysis, 

By  Klaproth. 
Oxide  of  zinc  27*5 

Oxide  of  manganese 0*5 

Sulphuric  acid  20*0 

Water  600 

8.  It  arises  from  the  decomposition  of  Blende,  and  is  found  in  smalt 
quantity  in  the  Rammclsberg  near  Gojilar  in  the  Hartz,  at  Schemnitx  in 
Hungary,  at  Fahlun  in  Sweden,  at  Holywell  in  Flintshire. 

WILLEMITE.     Axotomous  Zinc-Baryte. 

Primary  form.     Rhomboid.     P  on  P  about,  =133^. 

Secondary  form.  Six-sided  prism  terminated  by  the  fa- 
ces of  the  primary  rhomboid. 

Cleavage,  indistinct,  perpendicular  to  the  axis  of  the 
rhomboid,  or  parallel  with  the  base  of  the  six-sided  prism. 

Lustre  resinous.  Color  white,  yellowish  or  red.  Trans- 
lucent or  opake. 

Hardness  =6*0 . . .  5*5.     Sp.  gr  .=4*0  . .  •  4*1. 

Cimpdund  Varieties.  Reniform.  Massive,  impalpa- 
ble.    Color  reddish  browry. 

1.  It  connists  of  a  silicate  of  zinc  with  a  very  little  oxide  of  Iron. 

2.  It  occurs  with  Calamine  upon  the  Old  mountain  in  Limburg. 

WiTHAHiTS.    (See  Epidote,) 

TOL.  II.  24 
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Witberke. 


WITHERITE.    Di-prismatic  Hal-Baryta. 

M0H8. 

Primaiy  form*    Right  rhofnbic  prism.    M  on  Ms- 118^ 
30'. 
Secondary  form. 


Fig.  482. 


AnglesacX. 

M  on  M'     . 

/ 

6IO 

3(y 

Phillips 

A   on  « 

- 

145 

30 

(C 

A   on  a 

- 

126 

16 

(C 

A   on  J? 

- 

110 

30 

(( 

Cleavage,  parallel  wiih  M  and  A  imperfect.  Fracture 
uneven.     Surface,  M  horizontallv  streaked. 

Lustre  vitreous,  inclining  to  resinous.  The  latter  more 
distinct  in  the  fracture.  Color  white,  generally  yelloirish, 
approaching  to  orange-yellow ;  sometimes  passing  into  va- 
rious shades  of  grey.  Streak  white.  Semi-transparent . .  - 
translucent. 

Brittle.  Hardness  =3-0 .. .  3-6.  Sp.  gr.  =  4'301,  a 
white  semi-transparent  cleavable  variety. 

Compound  Varieties.  Twin-crystals :  axis  of  revolu- 
tion perpendicular,  face  of  composition  parallel  to  a  face 
of  M.     The  individuals  continued  beyond  the  face  of  com- 
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Wiiherite — ^Wolfram. 

position.  The  composition  repeated,  so  as  to  gire  rise  to 
a  six-sided  prism,  as  in  Arragonite.  Globular,  tuberose, 
reniform,  botryoidal  shapes :  surface  rough,  uneven,  and 
drusy;  composition  granular,  often  strongly  coherent. 
Massive :  composition  either  granular,  or  columnar ;  more 
freqiiebtly  the  latter. 

1.  Before  the  blow-pipe,  it  decrepitates  ilightly,  and  melts  easily  into 
a  tran»parent  bead,  wbieh  loses  its  transparency  on  cooling.  It  Is  solu* 
ble  with  effervescence  in  dilute  nitric  acid. 

2.  Analysis, 

By  BUCHOI.Z. 

Baryta                79*66 

Carbonic  acid 20*00 

Water                0*88 

8.  It  occurs  in  reins  traversing  limestone  which  rests  upon  red  sand- 
stone ;  it  is  also  found  in  lead-veins  traversing  greyiracke,  and  in  irreg* 
ular  beds  along  with  Ankerite  in  clay-slate. 

4.  It  exists  abundantly  in  the  counties  of  Durham,  Westmoreland, 
Xancaster,  and  Salop,  (England)  in  veins;  also  near  Neuberg  in  Stiria 
in  irregular  beds.  It  has  been  mentioned  from  Hungary,  Salzburg,  Si* 
beria,  Sicily,  and  other  places. 

6.  It  is  a  violent  poison. 

WfEBTHiTE.    (See  Kyaniie.) 

WoLCHOUSKOIT. 

Massivf :  composition  impalpable.    Fracture  oonchoidal. 
Color  bluish  green.    Streak  similar  to  color.    Opake,  adheres 
slightly  to  the  tongue. 

1.  It  consists  of  silica,  alumina,  ozide  of  chrome  and  water. 
3.  It  is  found  in  Siberia. 

WOLFRAM.     Prismatic  Baryte-Ore. 

Primary  form.     Oblique''  rhombic  prism.    M  on  M  s 
980  12'. 
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Wolfram. 


Secondary  forin. 


Fig.  488. 


U 


M 


Zinnw&ld. 

Pona  -        -        .         116°  34' 

lionuoverP  -        -        -  98     12 

Cleavage,  parallel  with  a  perfect.  Fracture  uneveo. 
Surface,  M  aad  a  streaked  vertically.  P  sometimes  curv- 
ed. 

Lustre  metallic  adamantine,  or  imperfectly  metallic. 
Color  dark  greyish  or  brownish  black.  Streak  dark  red- 
dish-brown .    Opake. 

Not  very  brittle.  Hardness  =  5*0 . . .  5*5.  Sp.  gr. » 
7165. 

Compound  Varieties.  Twin-crystals:  1.  Face  of  com- 
position parallel,  axis  of  revolution  perpendicular  to  o.  2. 
Face  of  composition  parallel,  axis  of  revolution  perpendic- 
ular to  a  face  of  u.  There  is  often  a  curious  composidoo 
in  the  exterior  of  crystals  parallel  to  all  their  faces.  Mas- 
sive :  composition  irregularly  kmellar,  easily  separated,  fa- 
ces of  composition  irregularly  streaked ;  also  columnar,  the 
individuals  being  generally  of  a  considerable  size,  straight 
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Wolfram — ^Xenolime. 

aod  divergent,  aod  often  rather  strongly  coherent.  Pseado- 
morphoses  in  the  shape  of  Tungsten. 

1.  When  heated  before  the  blow-pipe,  it  decrepltttee,  but  may  be 

melted  in  a  eaflEiciently  elevated  temperature  into  a  globule,  bavliig  ita 

surface  covered  with  crystals  possessing  a  metallic  lustre.    It  dissdlTes 

readily  in  borax. 

2.  Analysis, 

By  BcRZXLius. 
Tungstic  acid  '  T8TT 

ProiDxitle  of  manganese 6*22 

Protoxide  of  iron 18  S2 

SiUca  1-26 

8.  It  is  frequently  met  with  attending  Tin-ore,  in  Teins  aud  beds.  It 
also  accompanies  Galena  in  veins,  traversing  grey  waclre,  and  is  found 
in  beds  and  veins  of  Quartz,  with  Galena,  NstiTO  Bismuth,  Blende,  fltc. 

4.  It  abounds  in  nearly  all  the  tin- mines  of  Europe,  and  occurs  in  sev- 
eral places  at  Cornwall.  It  exists  in  greywacke  in  the  principality  of 
Anhalt ;  in  the  island  of  Rona  one  of  the  Hebrides,  in  graphic  granite, 
and  in  Siberia  with  Beryl. 

It  is  found  in  cleavable  masses,  columnar  and  nearly  impalpable,  and 
in  large  pseadomorphous  crystals,  at  Lane*s  mine  in  Monroe,  (Conn.) 
where  it  is  associated  with  Tungsten,  Tung!»tic-Ochre,  Blende,  Galena, 
Iron  Pyrites,  Native  Bismuth,  6lc.  ;  also  in  Trumbull,  (Conn.)  In  the  To- 
paz vein,  but  in  smaller  quantity. 

WoLLASTONiTE.     (Sco  Tabular^ Spar.) 
WoLNiN.     (See  Iteavy-Spar.) 
WooD-CoppER.     (See  Olivenite.) 
Wood-Opal.     (See  Opal.) 
Wood  Tin.     (See  Tin-Ore.) 
Xanthite.     (See  Idocrase.) 

XENOTIME.      Prisraatoidal  Tungstic-Bt- 
ryte. 

Piraary  form.    Octahedron  with  a  square  base. 

24  # 
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Xenotime. 

Secondary  form.    The  primary  having  the  edges  of  the 
base  deeply  truncated. 
Lustre  resinous.    Color  yellowish  brown. 
Hardness  =  4*6 . . .  6*5  ?    Sp.  gr.  =  4*567. 

1.  Alone  before  the  blow-pipe,  it  is  infusible ;  bnt  with  soda,  it  afibrds 
a  briik  effer?e8cence  and  an  infusible  scoria. 

2.  jlnalysii. 

By  BERZEiiius. 

Phosphoric  acid  with  a  little  fluoric  add    .  83-49 

Yttria  62JS8 

Sub-phosphate  of  iron 3-98 

8.  It  has  been^ found  in  small,  imperfect  crystals,  near  Lindenaes  in 
Norway,  in  granite  with  Orthite. 

Xtlokrtptite. 

Id  delicate  crystals. 

Lustre. vitreous.    Color  yellow. 

1.  It  occurs  in  Lignite.    Locality  not  mentioned. 

Yellow  Copperas. 

In  irregular  six-sided  tables,  and  in  grains.    Lustre  peariy. 
Color  yellow.    Transparent. 

1.  AfialywU, 

By  RosB. 
Sulphuric  acid 39*e0 

Oxide  of  iron 2611 

Alumina  1-95 

Magnesia 2*64 

Silica  1-37 

Water  29*e7 

3.  It  is  found  investing  white  Copperas  in  the  district  of  Copiapo,  a 
province  of  Coquimbo. 

Appendix  to  Whitb  Coppxeab. 

i.  Fibrmu  Yellow  Capperoi. 
In  fibrous  concretions. 
Lustre  silky.    Color  yellowish  green. 
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Yellow  Cop|)er  Pyrites. 

a.  ^nab/ti*. 
By  RoiB. 

Sulphuric  leld SITS 

OifdeofiroD 2811 

lime                  0-91 

HigueiiR O'SS 

Water                   86'M 

Silica                  I'lS 

2.  It  U  found  with  the  above. 

YELLOW  COPPER  PYRITES.      Pyramidal 
Chlorone-Pyrites. 
Primary  rorm.     Octahedron  with  a  square  base.     P  on 
P"=I02o  65'. 
Secondary  forms. 

Fig.  IBJ.  Fig.  48B. 


P  on  /         -        -         141°  15'   Phillips. 

I  onf 

r  on  /'"       -  -  71      10  « 

P  on  P"  -  -  125  30 
Fracture  conchoidal,  more  or  less  perfect.  Surface, 
P  streaked,  parallel  with  the  base ;  the  aliernaiing  faces 
enlarged,  faces  of  /  are  irregularly  streaked.  The  re- 
maining faces  are  almost  all  smooth,  end  often  possess  a 
high  lustre. 

Lustre  meiBllic.    Cokv  bruf^jeUoir.    Streak  greeniab- 
black,  a  little  shining. 
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Tellow  Copper  Pyrites — ^TeUovr  Lead*Ore. 

Rather  sectile.     Hardness  =  3*5  •  •  •  4*0.     Sp.  gr.  = 
4*169. 

Compound  Varieties.  Twin-crystals :  face  of  compo- 
sition perpendicular  to  a  face  of  P,  similar  to  the  commoo 
hemitrope  in  the  regular  octahedron.  Globular,  reniform, 
botryoidal,  stalactitici  and  other  imitative  shapes :  surface 
generally  rough,  sometimes  also  smooth,  compositioD  im- 
palpable, fracture  flat  conchoidal.  Massive  :  connpositkn 
granular,  of  various  sizes  of  individuals,  often  impalpable, 
and  strongly  coherent,  fracture  uneven  or  fiat  conchoidal. 

1.  Upon  charcofti,  it  becomes  black  before  the  blow-pipe,  and  red  on 
cooling.  It  melts  into  a  globale,  which  becomes  magnetic  if  kept  in  Ibe 
blast  for  some  time.  With  borax,  it  yields  a  globule  of  copper.  It  h 
partly  soluble  in  dilute  nitric  acid;  the  solution  is  green,  and  the  audi*- 
ioWed  part  consists  of  sulphur. 

2.  Anaiyiii. 

By  Rose. 

Sulphur 35-37 

Iron 29-82 

Copper 34-81 

8.  It  is  found  in  veins  and  beds.  In  the  latter,  it  is  attended  by  wj- 
ous  ores  of  iron  and  copper,  by  Galena,  Blende,  &.c.  In  veins  by  a  grett 
variety  of  species  among  which  several  ores  of  silver  frequently  occur. 

4.  It  occurs  in  numerous  countries;  but  the  finest  crystals  come  AtMa 
Freiberg  and  Cornwall.  It  occurs  in  the  United  States  at  seveial 
places;  at  the  Southampton  (Mass.)  lead- mine  with  Galena  and  Blende, 
atFranconia,  (N.  H)  in  gneiw,  at  Straflbrd  and  Schrewsbury,  (Tt) 
with  Magnetic  Iron  Pyrites,  &c. 

6.  It  is  a  very  valuable  ore  for  the  production  of  copper. 

YELLOW  LEAD-ORE.    Pyramidal  Lead-Ba- 
ryte.    Mous. 

Primary  form.     Octahedron  with  a  square  base.     P  on 
P"«130O  II'. 
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Yellow  Lead-Ore. 
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Secondary  forms* 


1. 

Primary  with  the  turn* 
miti  truncated. 

8. 

The  same  as  1.  with  the  angles 

of  the  base  truncated. 


The  same,  with  the  edges 
of  the  base  truncated. 

4. 
Right  square  prism. 


6.  Fig.  486. 


Annaberg,  Austria. 


7.  Fig.  488. 


6.  Fig.  487. 


Bleiberg,  Carinthia. 
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Blelbeii,  CarinUiia. 

!•  {hasL  H.) — 2,  {sexoetonal.  H.) — 3.  {epointe.  H.) 
.  {bisunitaire.  H.) — 5.  6  on  6  =99^  4(K. — 6.  c  on  c 
=  128<5  9^— 7.  d  on  d  =1180  26',  6  on  e  =106o  44'. 

Cleavage  parallel  to  b  very  smooth,  but  often  interrupted 
by  conchoidal  fracture :  parallel  to  P  and  a  less  distinct, 
and  not  observable  in  every  individual.  Fracture  con- 
choidal, generally  imperfect.  Surface  a  and  particularly 
&,  smooth ;  a  sometimes  striated  parallel  to  the  edges  of 
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Yellow  Lead*Ore— Yenite. 

combioatioD  with  b.    e  commonly,  P  often,  and  e  always, 
rougb. 

Lfustre  resinous*  Color  generally  wax-yellow ;  passbg 
into  siskin-green  and  olive-green,  also  into  orange-yeUoir, 
yellowisb-grey  and  greyisb  wbite.  Streak  white.  Semi- 
transparent,  translucent  on  the  edges. 

Brittle.  Hardness  =  30.  Sp.  gr.  =  6-760,  orange 
yellow,  crystals  from  Annaberg  in  Austria. 

Compound  Varieties.  Massive :  composition  granular, 
of  various  sizes  of  individuals  and  firmly  coherent. 

1.  Before  the  blow-pipe,  it  decrepitates  briskly,  and  assumes  a  darker 
color,  which  however,  again  disappears.  Alone  apon  charcoal,  it  m^tt* 
and  is  absorbed  by  it  leaving  behind  some  reduced  globales  of  metallic 
lead.    It  is  with  difficulty  soluble  in  acids. 

2.  Jina2j/9ia. 
By  Ki.APaoTH.  By  Hatch»tt. 

Oxide  of  lead       .  6i-42  .        .        68-40 

Molybdicacid     .  34-25        .        .        .        SSOO 

Oxide  of  iron       .        .         000        ..        .  208 

Silica  000        ..        .  0-28 

S.  The  present  species  is  found  In  beds  and  veins  in  newer  limeslsMi 
with  ores  of  lead  and  zinc ;  more  rarely  also  in  veins  with  similar  mift- 
erals  in  primitive  rocks. 

4.  It  occurs  in  many  of  the  lead  mines  of  Carinthia,  as  at  Peatscb- 
Bleiberg  and  Windisch-BIeiberg,  Windisch  Kappel,  &c.  also  at  Am^ 
berg  in  Austria.  It  is  likewise  found  in  limestone  at  Annaberg;  o^^ 
the  copper  mines  of  Rezbanya  in  Upper  Hungary.  Other  localities  >** 
Zimapan,  Mexico  and  Moldaws,  Bannat ;  at  the  latter  place  it  is  ft^ 
in  crystals  of  a.  hyacinth-  red  color.  In  the  United  States  it  occars  at  tb* 
Perkiomen  lead-mines,  near  Philadelphia,  and  in  the  lead-mine  of  Sou^'^ 
ampton,  (Mass.) ;  but  at  both  of  these  places  in  limited  quantities. 

Yellow  Tellurium.     (See  Mdlerite,) 
YENITE.    Di-prismatic  Iron-Ore.    MoHS. 
Primary  form.     Right  rhombic  prism.    M  on  M  =^  H^ 

37^ 
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Tenite. 
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Secondary  form. 


1.  Fig.  489. 


M 


\ 


0  on  0 

o  on  0  over  M  - 


Elba. 

139°  3V 
77     16 

3.  The  same  with  edges  bevelled,  together  with  planes 
between  the  bevelling  planes  and  the  summits. 

Cleavage,  parallel  with  the  longer  diagonal  of  the  prism 
distinct ;  less  so,  parallel  with  M.  Fracture  imperfectly 
conchoidal,  uneven.  Surface,  lateral  planes  streaked  ver- 
ticaHy,  o  parallel  to  its  edges  of  combination  between  M 
and  a. 

4 

Lustre  imperfectly  metallic.  Color  intermediate  be- 
tween iron-black  and  dark  greyish  black,  passing  into  green- 
ish black.  Streak  black,  sometimes  inclining  to  green  or 
brown.     Opake. 

Brittle.  Hardness  =5*5 ..  •  6*0.  Sp.  gr.  =  3*994,  a 
crystalline  variety  from  Elba. 

Compound  Varittiet.  Massive :  composition  columnar, 
tbin  and  straight,  sometimes  granular,  tbe  individuals  being 
scarcely  distinguishable. 

1.  After  havlDg  been  exposed  to  beat,  itteCson  tbe  mepietie  nee- 
dle.   Before  tbe  blow-pipe,  it  melts  euily  end  witbool  eflerreeeence 


S88  rarsioGBAPHT. 

Tenite — Yttro-Cerite. 

Into  uk  opake  gltM,  which  U  Ukfiwiie  magnetic    GIms  of  borax  it  eoft- 
€red  by  it,  yellowish  green.    It  ia  soluble  in  moriadc  ncid. 

2.  JinalynM. 

By  STRoifXTxn. 
Silica  29*278 

Protoxide  of  iron 52*fr42 

Lime  13-777 

Protoxide  of  manganese 1*587 

Alumina  0-614 

\Vater  •      '  1-268 

S.  It  is  found  in  beds  in  primitive  roclcs,  with  Pyrozene,  Hornblende, 
Garnet,  Quartz  and  Magnetic  Iron. 

4.  Its  principal  locality  is  the  island  of  Elba,  where  it  is  found  in  crys- 
tals of  considerable  size.  Other  places  where  it  is  found,  are  Kapfe^ 
berg  in  Silesia,  Norway,  and  Siberia.  But  a  single  locality  is  kwwn 
in  the  United  States,  which  is  at  Cumberland,  (R.  I.)  where  it  ex* 
ists  in  long  slender  crystals  traversing  Quartz  in  seams  and  assodstttf 
with  Magnetic  Iron  and  Hornblende. 

YTTRO-CERITE.    Prismatic  Fluor-Haloide. 

Primary  form.     Oblique  rhombic  prism  ? 

Massive  :  composition  granular.  Cleavage  parallel  wici 
the  sides  of  an  oblique  rhombic  prism,  whose  lateral  places 
incline  under  angles  of  about  108°  30'.  Fracture  uDCveiu 
Lustre  viireous  to  pearly. 

Color  vitriol-blue,  inclining  to  grey  and  white ;  some* 
times  white  on  the  surface.     Opake. 

Hardness  =4*5.     Sp.  gr.  =3*447. 

1.  Before  the  blow-pipe,  it  loses  its  color  and  becomes  white  b«^ 
it  glows,  but  is  infusible  by  itself.  With  sulphate  of  lime,  it  meltsinto^ 
globule,  which  becomes  white  on  cooling. 

2.  Analysu, 

By  Berzelius. 
Lime  ATSi 

Fluoric  acid 2605 

Yilria  911 

Oxide  of  cerium 18  J2 
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Yttro-Tantalite — Zinkenite. 


8.  It  otoeun  at  Fiabo  and  Broddbo,  near  Fahlun  in  Sweden  with  Al- 
bite  and  Beryl,  and  ia  imbedded  in  Quartz. 

YTTRO-TANTALITE.    Monotoraous   Eru- 
thron  e-Ore. 

Primary  form.     Octahedron  with  a  square  base  ?    P  on 
^  P  over  the  base  =  129^  32'. 

Id  grains. 

Cleavage  in  one  direction  pretty  distinct.  Fracture  con- 
choidal,  uneven,  granular. 

Lustre,  iron-black,  brownish  black,  yellowish  brown. 
Streak  grey,  or  greyish  white.     Translucent  to  opake. 

Brittle.  Hardness,  scratches  glass.  Sp.  gr.  =5*39 . .  • 
6'88.' 

1.  It  is  infusible  before  the  blow-pipe.  In  a  powerful  heat  it  assumei 
a  yellowish  or  white  color.  It  fuses  with  borax  into  a  glass  colored  by 
iron.    It  is  not  attacked  by  acids. 

2.  JInalyns. 
By  Berzei^ius. 
black  variej.       yellow  Faricty.       brown  variety. 

Columbic  acid               67-00                60  124  61-816 

Yilria                            20  26                29780  88  616 

Lime                     .          6  26        .          0  600  .          8-260 

Oxide  of  iron                 3  60        .          1166  0-666 

Oxide  of  uranium           0  60                  6  622  .          1111 

Tungsticacid                 8  26                  1024  with  tin  2*692 

8.  It  occurs  at  Ytterby,  and  near  Fahlun  in  Sweden. 

Zeagonite.  -  (See  Gismondin,) 
Zeolite.     (See  Mesotype.) 

ZINKCNITEk     Peritomous  Antimony-Glance. 
Paktsch. 
Primary  form.    Right  rhombic  prism.    M  on  M  =  130^ 
39'. 

TOL.  II.  25 
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Zinkenite*— Zircon. 


In  twin-crystals,  and  massive.    Tbe  twin-crystals  are 

six-sided  prisms  surmounted  by  six-sided  pyramids  whose 
faces  correspond  to  the  edges  of  the  prism.  The  faces  of 
the  pyramid  incline  to  one  another  under  angles  of  165^ 
3(y,  and  to  the  lateral  faces  under  103^.  The  conoposi- 
tion  takes  place  like  that  of  Witherite.  Surface,  tbe  pris- 
matic faces  striated  lengthwise. 

Cleavage  not  observable.     Fracture  uneven.     Lfustre 
metallic.     Color  steel-grey. 

Hardnes$=:3'5.     Sp.  gr.=5'30 . . .  5*35. 

1.  Heated  before  the  blow-pipe  oo  charcoal,  it  decrepitates  and  melli 
▼ery  easily  into  small  metallic  globules,  which  are  Tolatilized ;  dariog 
which,  the  charcoal  is  covered  with  a  yellowish  white  crust. 


2.  Jinalyns, 

By  RosK. 

Sulphur 

21-68 

■               • 

• 

22-58 

Antimony    . 

43-45 

•               • 

• 

44-39 

Lead 

34.87 

•               • 

■ 

31-84 

Copper 

0.00 

•               • 

• 

0*42 

8.  It  is  found  at  Wolfsberg 

in  the  Hartz, 

where  it 

occurs  imbedded  a 

Quartz. 

ZIRCON.    Pyramidal  Zircon.    Mohs. 

Primary  form.  Octahedron  with  a  square  base.  P  on 
P  over  the  base  =84°  20',  over  a  pyramidal  edge  =123^ 
19'. 
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Secondary  forms. 

Fij(.  490. 


291 


Fig.  491. 


I 


Hmldam,  (Conn.) 


Buncombe  ca  (N.  C.) 


Fig.  492. 


I 


I 


Warwick,  (N.  Y.) 


Fig.  498. 


EdenvUle,  (N.  Y.) 


309 
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I 


Buncombe  ca  (N.  C.) 


Fig.  496. 


I 


I 


Middlebury.  (Vt.^ 
Monroe,  C^.  T.) 


Fi|r-495. 


I 


Middlebuxy,  CVty 


Fig.  490.  The  primary,  having  the  angles  of  (he  base 
truncated.  P  on  *  =1170  48'.  {dodecaedre.  H.)— Kg. 
491.  The  primary  having  the  edges  of  the  base  tniocated. 
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Zircon. 


Pon  I  =1310  49'.  (pn*me.  H.)— Fig.  492.  The  prima- 
ry having  both  the  edges  and  angles  of  the  base  truncated. 
{dioctaidre.  H.)— Fig.  493.  P  on  tt  =  1620  8'.  tt  on  i=s 
1590  17'.  {quadrisexdecimal.  H.)— Fig.  494.  P  on  «  = 
16.00  5'.  /  on  «  =1420  55',  x  on  a?  =147°  12'.  {plagU' 
dre.  H.) — Fig.  495.  {binotriuniiaire,  H.) 

Irregular  forms  and  grains. 

Cleavage,  parallel  with  P  and  /,  the  latter  more  distinct ; 
but  rather  perfect.  Surface,  t  and  t  rough.  The  other 
faces  are  mostly  smooth  and  shining. 

Lustre,  more  or  less  perfectly  adamantine.  Color  red, 
browD,  yellow,  grey,  green,  while ;  excepting  some  red 
tints,  none  of  them  bright.  Streak  white.  Transparent  to 
translucent. 

Hardness  s=^7'5.     Sp.  gr.  =4*505. 

1.  Before  the  blow-pIpe,  it  loses  its  color  but  does  not  melt. 

2.  Analytis. 

By   BCRZELIUB. 

Silica  .  33  62  .  33  30 

Zirconia  .  66.88  66-70 

3.  Zircon  is  Toond  io  imbedded  crystals  io  mountain  masses,  or  in  beds 
included  in  tliem,  from  whence  it  is  washed  iutq  the  sand  of  rivers. 

4.  It  occurs  with  Epidote  in  the  Saualpe  in  Carinthia,  in  sienite  at 
Frederiksvftrn  in  Norway.  In  Ceylon,  in  France,  at  Bilin  in  Bohemia, 
at  Ohlspian  in  Trdnsylvania,  it  occurs  in  the  sand  of  rivers. 

The  largest  and  roost  perfect  crystals  aflbrded  by  the  United  States, 
have  been  found  loose  in  the  soil  In  Buncombe  co.  (N.  C.)  Handsome 
crystals  are  tound  in  gneiss  at  Warwick,  and  in  Magnetic  Iron,  at  Mun- 
roe,  and  in  Scapolite  at  Edcnville,  (N.  T.)  Crystals  closely  resembling 
the  variety  from  Norway,  were  found  in  loose  masses  of  sienite  at  Mid- 
dlebury,  (Y t.)  Large  and  handsome  brown  crystals  occur  in  lalcose 
slate  at  Easton,  (Penn)  Small  but  very  perfect  forms  are  met  with  8t 
Haddam,  (Conn.)  with  Chrysoberyl,  Garnet,  Sic. 

6.  Zircon  is  aomelimei  used  as  a  gem,  bat  it  is  not  much  eateemed. 

26* 
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Zurlite. 


Zqisite.    (See  Epidote.) 
Zurlite. 

Form,  recUnguUr  firar-sided  priaiiis,  lengthetied  in  the  difM- 
tion  of  the  azb,  and  having  sometimefl  their  lateral  edgei  reph- 
ced. 

Cleavage  indistinct.  Fracture  concboidal.  Surface  roQ|^t 
generally  covered  with  a  white  coating,  sometimee  convex. 

Lustre  resinous.    Color  asparagus-green.    Streak  pearl->grty. 

Hardness  about  6-0.    Sp.  gr.  =^-274. 

1.  It  is  infusible  before  the  blow-pipe,  but  yields  with  borax,  a  bluuh 
glass.  Nitric  acid  dissolves  it,  partly,  with  effervescence  and  aarafflei a 
yellow  color. 

It  is  found  at  Somma,  with  Dolomite. 
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CHEMICAL    ARRANGEMENT 


OF    THE 


SPECIES. 


PRELIMINARY  OBSERVATIONS. 

The  nomenclature  adopted  in  the  present  Tabular  view 
of  the  chemical  relations  of  the  species,  has  been  taken 
from  an  unpublished  manuscript,  by  Mr.  J.  D.  Dana.  It 
resembles  in  several  points  that  by  Bekzelius.  Its  pecul- 
iarities, however,  are  numerous,  and  hence  a  brief  outline 
of  its  rules  becomes  necessary. 

The  elements  are  divided  into  two  classes, — mio^tnphi- 
gen  and  Oudegen  Elements ;  the  former  containing  those 
which  are  electro-negative  in  acid  and  basic  compounds,  the 
second  those  whose  mutual  combinations  produce  neither 
acids  nor  bases.^ 

The  binary  compounds  are  named  as  follows  :  the  adjec- 
tive part  of  the  name  is  derived  from  the  name  of  the  most 
electro-positive  element,  if  the  two  elements  of  the  com- 
pound are  of  the  same  class :  but  from  the  oudegeo  ele- 

*  Thii  diiitinctioD  b  nttunl ;  each  element  which  b  electro-negatiye 
in  a  clan  of  acids  being  aim  electro-negative  in  a  class  of  bases,  with  which 
the  acids  may  unite  and  form  salts.  On  the  contrsry,  those  elements 
which  do  not  give  rise  to  adds,  do  not  give  rise  to  bases. 
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ment,  if  one  is  from  each  of  the  classes.    It  is  forined  bj 
the  terminBtion  ic  or  ous»    The  substaotiFe  part  of  the 
name  is  formed  by  affixing  to  the  other  element  the  termi- 
nation acid^  if  the  compound  will  unite  with  bases  and  ibnn 
salts,  otherwise  the  syllable  u/e.    Thus  we  have  mercuric 
ehloracidf  (Horn  Quicksilver,)  and  zincic  sulphide^  (Blende.) 
The  different  proportions  in  which  any  two  elements  com- 
bine, are  expressed  by  the  prefixes,  hypo,  hyper  and  per  in 
the  usual  manner.     The  particle  sur  is  prefixed  to  the  sub- 
stantive in  the  non-acid  compounds  of  the  Amphigen  ele- 
ments, when  the  electro-negative  element  exists  in  too  large 
a  proportion  to  enable  them  to  act  the  part  of  bases  ;  and 
the  particle  sub^  when  it  is  in  too  small  a  proportion. 

Numerals  are  seldom  used,  except  in  the  salts.  They 
are  prefixed  to  the  substantive  part  of  the  name,  unless 
they  refer  to  the  whole  compound  expressed  by  both  adjec- 
tive and  substantive,  in  which  case  they  are  affixed  to  the 
adjective.  The  number  of  atoms  of  the  substantive  ele- 
ment are  expressed  by  the  Latin  numerals,  bis,  ter^  quater^ 
be. ;  that  of  the  adjective  element,  by  the  Greek  numerals, 
dis,  iris,  &£c.  Several  atoms  of  both  bnse  and  acid  are 
expressed  by  a  prefix,  formed  by  combining  the  Latin  and 
Greek  numerals. 

The  names  of  the  salts  are  formed  as  follows:  The  ad- 
jective of  the  name  of  the  salt  is  derived  from  the  adjective 
of  the  name  of  the  base,  and  the  substantive  from  the  name 
of  the  acid,  by  changing  the  termination  acid  into  ate  if  the 
adjective  ends  in  ic,  but  into  ite  if  it  ends  in  ovs,  and  prefix- 
ing to  these  terminations  the  initial  syllable  or  syllables  of  the 
acidified  substance. 

For  the  sake  of  brevity,  the  distinguishing  prefix  ox  in 
tfao  oxacids  is  dropped ;  consequeutly  the  name  for  Coppe- 
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ras  is  tbe  ferroui  nUphatey — sulphate  being  a  contractioD 
for  8uIpb(M>xate. 

The  compound  salts  are  named  hj  combining  the  names 
of  the  simple  salts. 

Whenever  a  star  is  prefixed  to  the  chemical  name  of  a 
species,  or  of  a  group  of  species  in  the  following  table,  do* 
tice  is  given  that  the  expression  is  not  intended  to  convey 
an  idea  of  the  atomic  constitution  of  the  species  or  group. 
In  such  cases,  the  ingredients  only  are  indicated. 


TABULAR   VIEW. 

The  mineralogical  species  constitute  five  Classes ;  which 
are  variously  subdivided  into  families,  orders  and  genera* 

CLASS  L 

consists  of  Elements,  and  embraces  two  families,  the  Am* 
phigen  family,  and  the  Oudegen  family.* 

Amphigen  Familt.  Oudboer  Familt. 

Oxygen.  Nitrogen. 

Sulphur.  Arsenic. 

Carbon,  &c. 

CLASS  IL 

embraces  Acid  compounds  of  tbe  Amphigen  elements, 
and  includes  three  genera,  which  are  named  from  the 

*  The  order  of  succestioD  in  tbe  femlliet,  orders,  genera  tnd  species, 
is  the  electro- negative,  according  to  the  table  of  Bxrzslius,  the  most 
el«ctn>-nagati?e  being  placed  first. 
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electro*Degative  element  in  the  compounds.  The  species 
derive  their  names  from  the  electro-positive  element  of  ibe 
combination. 

genus  i.  genus  ii.  genus  iii. 

Oxacid.  Chloracid.  Sulphacid. 

Sp.  Sulphurous.  Sp,  Hydric.        Sp.  Selenous. 

Arsenic,  Hypo-arsenous, 

be.  &c. 

CLASS  III. 

consists  of  non-acid  compounds  of  Amphigen  elenaents, 
and  contains  seven  genera,  which,  together  with  the  spe- 
cies, are  named  as  in  Class  II. 

genus  i.  genus  ii.  genus  iii. 

Oxide.  Fluoride.  Chloride. 

Sp,  Chromic.        Sp,  Ceric.  Sp.  Mercuric. 
AntimoniCj&c.       Aluminic,&c.         Argentic,  &e. 

CLASS  IV. 

contains  salts,  or  those  compounds  resulting  from  the  un- 
ion of  acids  and  bases.  It  consists  of  two  orders,  Oxisalt 
and  Sulphisalt.  The  genera  and  species  are  named  as  in 
the  foregoing  classes. 

Order  I.  Oxisalt. 

r * » 

Gen.  I.  Sulphate.  Gen.  II.  Nitrate. 

Sp.  Cupric.  Sp.  Magnesic. 

Plumbic,  &C.  Calcic,  8cc. 

Order  II.  Sulphisalt. 

Gen.  I.  Arseno-  Gen.  II.  Antimono- 

Sulphite.  htpo-Sulphite. 

Sp.  Argentic  tris-  Sp.  Argentic, 

Argentic  tris« 
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CLASS  V. 

consists  of  co(npounds  of  the  Oudegen  elements^  and 
forms  five  genera,  which  derive  their  names  from  the  most 
electro-negative  element  in  the  compound. 

Gen.  I.  Arsenide.  Gen.  |I.  Cabbonide. 

Sp.  Cobaltic.  Sp.  Hydrous. 

Nickelic. 


CLASS   I. 

\ 

AMPHIGEN 

FAMILY. 

Oxygen 

Sulphur* 

Oxygen. 
Native  Sulphur. 

OUDEGEN 

FAMILY. 

Nitrogen 
Arsenic 

Nitrogen. 

• 

Native  Arsenic. 

Carbon 

Diamond. 
Anthracite. 

Antimony 
Hydrogen 
Gold 

Plumbago. 
Native  Antimony. 
Hydrogen. 
Native  Gold. 

Platina 

Native  Platina. 

Palladium 

1 

Native  Palladium. 

Mercury 
Silver 

Native  Mercury. 
Native  Silver. 

Copper 

Native  Copper. 

*  The  remtining  Amphigen  Elements  in  Chemiitry  are.  FlooriM, 
Chlorine^  Bromine,  Iodine,  Selenium  and  Tellurium. 
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Tisw  or 

Bismuth 

Natioe  Bismuth, 

Lead 

JSTative  Lead. 

Iron 

Native  Iron. 

CLASS    IL 

Genus  L 

Oxacid. 

Sulphurous 

Sulphurous  Acid, 

Sulphuric 

Sulphuric  Add, 

Arsenic 

White  Arsenic. 

Molybdic 

Molyhic-Ochre, 

Tungstic 

Tungstic-  Ochre. 

Boric 

Sassolin. 

Carbonic 

Carbonic  Add. 

Antimonic 

White  Antimony. 

Titanic 

Rutile. 
Anaiase  ? 

Silicic 

Quartz, 

Hydrated 

OpaL 

Genus  II. 

Chloracio. 

Hydric 

Muriatic  Add. 

Genus  III. 

SCTLPHACID. 

Selenous 

1 

Sulphoselenite. 

Hydric 

Sulphuretted  Hydrogen. 

Hypo-arsenous 

Realgar. 

Arsenous 

Orpiment. 

Hypo-aatimoDous 

Chrey  Antimony. 
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CLASS    III. 


GeDus  L 

Oxide. 

SXCTIOK  A. 

S1MPX.X. 

Nitric  sub- 

Atmospheric  Air. 

Chromic 

Chrome^Ochre. 

Antimonic 

Antimony-Ockre, 

Hjdric 

Water. 

Cuprous 

Red  Copper-Ore. 

Cupric 

Melaconite. 

Uranous 

Pitchblende. 

Bisaiuihic 

Bismvth-Ochre. 

Stannic 

Tin-Ore. 

Plumbous  sur- 

Minium. 

KJobahic  sur- 

Cobalt-Ochre. 

Ferric 

Specular  Iron. 

Hydrated 

Limonite. 

Manganons 

Pyrolusite. 

Manganic 

Braunite. 

Hydrated 

Manganite. 

Aluminic 

Corundum. 

Hydrated 

Gibbsite. 

Diaspore. 

Magnesic 

Hydrated 

JSTative  Magnesia. 

9«CTioir  B. 

MlXXD. 

Ferrous  &l  bi-ferric 

Magnetic  Iron. 

TOL.  u.                               20 
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Manganous  &  bi-maDganic  Bkuk  Manganese, 

*FerriCy  ferrous,  manganous,  bi- 
manganic  b  zincic  FranUiniie. 

Genus  11.     Fluoride. 


SscTioir  A. 

Simple. 

Ceric 

Fluocerite. 

Aluminic 

FlueUiief 

Calcic 

Fluor. 

Sectioit  B. 

« 

Mixed. 

Aluminic  b  sodic 

Cryolite. 

*Ceric,  yttric 

&  calcic 

Ttirocerite. 

Genus  III. 

Chloride. 

Mercuric 

Horn  Quicksilver, 

Argentic 

Horn  Silver. 

Plumbic 

Kerasiie. 

Sodic 

Common  Salt. 

Ammonic 

Sal-Ammoniac, 

Appendix  to  Genus  III. 
(Combination  of  a  chloride  with  an  oxide.) 

^Cupric  OX.  b  chloride 

Hydraied  Atacamite. 


Genus  IV.     Iodide. 


Argentic 


Iodic  Silver. 
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Genus  V. 

Sdlphidk. 

SsCTIOlf  A. 

SXMPLX. 

Molybdic 

Molybdenite. 

Mercuric 

Cinnabar, 

Argeniic 

Vitreous  SUver, 

Bismuthic 

Bismuthine. 

Cuprous 

Vitreous  Copper. 

Plumbic 

Oalena. 

* 

Cobahic 

Cobalt  Pyrites. 

Nickelio 

Capillary  Pyrites. 

Per-ferric 

Iron  Pyrites. 

9 

White  Iron  Pyrites. 

Zincic 

Blende. 

Manganic 

Mangan'Blende. 

SxCTIOlf  B. 

Mixxo. 

Per-ferric  b 

quinqui-ferrous 

Magnetic  Iron  Pyrites. 

Argentic  b  cuprous 

Stromeyerite. 

Argentic  b  ferrous 

Sternbergite. 

Ferrous  b  b 

i-cuprous 

Variegated  Capper. 

♦Copper,  tin 

b  iron 

Tin  Pyrites. 

*  Copper,  bismuth  b  lead 

Cupreous  Bismuth. 

Appsnoix  to  Gknus  y. 
(Combination  of  a  sulphide  with  an  oxide.) 

♦Antimonic  oxide  b  sulphide        Red  Antimony. 

Genus  VI.     Selenide. 

Sbction  a.    Simplk. 

Cupric  Selencuprite. 

Plumbic  ClausthaliUs 
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Sbctait  B.    Mixxo. 

Cuproos  b  argentic  Eukairiier 

Genus  VII.    Telluride. 


SscTioir  A. 

SxMPItX. 

Argentic 

• 

TeUurie  Saver. 

Bismutbic 

Somite. 

Plumbic 

Black  TeUwrwrn 

Sbgtioit  B. 

MiZXD. 

Auric  b  argentic 

Graphic  Gold. 

Mercuric  b  zincic 

Rionite. 

Bi-auric,  argentic 

b  plumbic 

MuUerite. 

CLASS   IV.    SALTS. 


ORDER  I.   OXISAI.T. 


Genus  L 

Sulphate. 

SSCTION  A.      SiMPLX. 

Cupric 

Brochantite. 

Hjdrated 

Blue  Vitriol. 

Plumbic 

Anglesiie. 

Cobaltic 

Hydrated 

Cobalt  VUrioi 

Ferrous 

Hydrated 

Copperas. 

Ferric 

Hydrated 

White  Copper 

Zincio 

« 

White  Vitriol 

m 
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Alumioic 

Hydrated 

Solfaiariie. 

Alumiaic  tri- 

Hydrated 

WebsterUe. 

MagDesic 

Hydrated 

•     Epsom  Soli. 

Calcic 

Anhydrite. 

Hydrated 

Gypsum, 

StroDtic 

Celestine. 

Baric 

Heavy  Spar. 

Sodic 

ThSnardite. 

Hydrated 

Glauberite, 

Potassic 

AphthUalUe. 

SXCTIOW  B. 

MiZKD. 

Cupric  in  uranic 

Hydrated 

Johannite. 

''^Ferric  Sz;  magnesic 

Hydrated 

Botryogene. 

Ter-aluminic  b  potassic 

Hydrated 

Alum. 

Calcic  h  sodIc 

Olauberiie. 

''^Calcic,  potassic  b  magnesic 

Hydrated 

PolyhaUite. 

ArpBiTDix  TO  Ourut  I. 
(CombloatioQ  of  t  ralpbate  and  an  oxide.) 

^Plumbic  sulphate  b  cupric  oxide    Cupreous  Anglesite. 

36* 
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Grenus  H. 

NiTRATK. 

Magoesic 
Hydrated 

Nttro-Magnesiie^ 

Calcic 

NitrocalcUt. 

Sodic 

Soda  Mttre. 

Potassic 

Nitre. 

• 

Genus  HI. 

t^HOSPHATB. 

Section  A. 

Simple. 

Cupric 
Hydrated 

Pseudo-Malachiie, 

Ferrous 

• 

Hydrated . 

Vivianite. 

Aluminic 

Hydrated 

Wavettite. 

Yttric 

Xenotime. 

Calcic 

• 

Apatite. 

SscTioir  B 

.      MiZEP. 

*Uranic  b  cupric,  (or  calcic) 

Hydrated 

■ 

Uraniie. 

Ferrous  &  manganous 

Triplite. 

^Aluminic  ii 

magnesic 

Blue  Spar. 
Lazuliie. 

1 

Aluminic  ter- 

b  lithic 

AmblyganiU. 

Appendix  to  Genus  III. 
(Combination  of  a  phosphate  and  a  chloride.) 

^Magnesic  phosphate  h  chloride     Wagnerite. 

Ter-plumbic  phosphate  &  plumbic 

chloride  Pyromwrphke. 


Geaiui  IV.    Arsenate. 

Cupric 

■ 

OKvenite. 

*Hjrdrated 

Ennite. 

» 

Copper  Mica. 

Aphanetite. 

EuchraUe, 

CobaltiG 

> 

Hydrated 

Cobalt  Bloom. 

Nickelic 

Hydrated 

Nickd  Green. 

Ferric 

Hydrated 

Cube  Ore. 

Skorodite. 
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Calcic 

Hydrated  Pharmaeolite. 

HaidingeriU. 
Appbkozz  to  Gxirui  lY. 
(Combination  of  a  phoiphate  with  an  anenate.) 

^Calcic  phosphate  &  plumbic  ar- 
senate Hedyphane. 


Plumbic 


Genus  V.    Chbomate. 

SsCTIOlf  A.      SiMPLB. 

Red  Lead  Ore. 


SXCTIOK  B.     MlZBD. 

♦Cupric  b  plumbic  Fauqueliniie. 

Genus  VI.    Moltboate. 
^^^ic  Telhw  Lead  Ore. 
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.  Genus  VIL    Tdnostati. 

m 

Sbctxon  a.    Simple. 

Plumbic 

Scheektine, 

Calcic 

Tungsten. 

SscTioN  B.    Mixed. 

^Ferrous  b  manganous  Wolfram. 


Magnesic 
Sodic 
Hydrated 


Cupric  di- 
Hydrated 

Cupric  tri-bi- 
Hydrated 

Uranic 

Plumbic 

Ferrous 

Zincic 

Manganic 

Calcic 

StroQtic 
Baric 
Sodic 
Hydrated 


Genus  VIII.    Borate. 

BoracUe, 

Borax. 
Genus  IX.    Carbonate. 

Sectioit  a.    Simple. 


Green  Malachite. 

Blue  Malachite. 

Uran-Bloom. 

White  Lead  Ore. 

Spathic  Iron. 

Calamine. 

Diallogite. 

Calcareous  Spar. 

Arra^onite. 

Strontianite. 

Witherite. 

Natron. 
Trona. 
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SxcTioxr  B.    MixxD. 

^Ferrous  6l  magnesic  Rhomb  Spar. 

Magneaic  dc  talcic  .  Dolomite. 

Ankerite. 

Baric  &  calcic  BarytO'Calcite. 

Calcic  &f  sodic 

Hydrated  Gay  Lussite. 

Appxitdiz  to  Oxkvi  IX. 
(Combiofttlon  of  a  carbootte  and  a  chloride.) 
Plumbic  Corneous  Lead. 

(CombinatioD  of  a  carbonate  and  a  telluride.) 
•Nickelic  •  Herrerite. 

(Combination  of  a  carbonate  and  a  ralphate.) 

Plumbic  Lead  Hillite. 

Dyoxilite.    . 
^Plumbic  d&  cupric  carbonate  &l 
cupric  sulphate  Caledoniie. 

(Combination  of  a  carbonate  and  an  aneoate.) 
*Cupric  arsenate  &  calcic  carbonate  Kupaphrite. 

Genus  X.    Coluxbate. 

*Ferrou8^manganous  (sometimes 

stannic)  Columbite, 

'Yttric  6l  eerie  Ferguaonite. 

*Yttric  6&  calcic  (or  uranic)  Yttro-tantalite. 

Genus  XI.    Titanats. 
I 

SxcTxoir  A,    SiiffPLK. 

Calcic  PyroMore. 
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SscTioir  B.    MizcD. 

^Ferrousdb  ferric  (also  manganous)  Crichioniie^ 
Ceric  &,  zirconic  AischyniU. 

•Ferrous,  zirconic  &  yttric  Polymignitc* 


Cupric 
Hydra  ted 

Manganous 
Ceric 

Hydra  ted 
Zirconic 
Aluminic-di 
•Hydrated 

Glucinic  bi- 
^Magnesic 
Hydrated 


Magnesic  bi- 
Calcic 
Calcic  bi- 


Genus  XU.    Silicate. 
Sbction  a.    Simplx. 


Chrysocolla. 
Dioptase. 

Red  Manganese. 

* 

Cerite. 

Zircon.  ^ 

Kyanite, 

Chnelinite. 

Allopkane* 

Phenakite. 

Pyralloliie. 

Picrosmine. 

Picrolite. 

Talc. 

Serpentine. 

Kerolite. 

Boltonite. 

Giimondin. 

Tabular  Spar. 
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SacTioir  B.    Mizbd. 

(Double.) 

^Ferrous  tz  manganous 

'         Troostiie. 

^Ferric  &  alumioic 

Helvin. 

Siauroiide. 

''^Ferrous  b  magnesic 

Bromite. 

Peridot. 

*Ferrous  &  calcic 

Tenite. 

*Ferric  &;  sodic 

Achmite. 

''^AlumiDic  8z;  manganous 

Karpholite. 

''^Aluminic  &;  zirconic 

Bucholzite, 

^Aluminic  b  calcic 

ScapoUte. 

9 

*Hydraied 

Prehnite. 

Mesotype. 

Brewsierite. 

Heulandite. 

Thomsonite. 

Edingtoniie. 

Eplstilbile. 

Stilbite. 

Laumoniie. 

JLevyne, 

■ 

Chabnne. 

* Aluminic  b  glucinic 

Beryl. 

Euclate. 

^Alumioic  b  magneaic 

^ephrUek 

lolite. 

K  . 
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* AlumiDic  b  baric 

Hydrated 
^Aluminic  b  lithic 

^AlumiDic  b  sodic 

Hydrated 
^Alum'iDic  b  potassic 


*Calcic  b  potassic 
Hydrated 

(Ternary.) 

^Ferrous,  manganous  b  sodic 
*ThoriCy  ferrous  b  manganous 
*Zirconic,  calcic  b  sodic 
*Yttric,  cerous  b  ferrous 
*AIuminic,  ferrous  b  manganous 
*Aluminic,  magnesic  b  ferrous 
*Aluminic,  calcic  b  ferrous 

*AIuminic,  calcic  b  sodic 
'Aluminicy  calcic  b  potassic 


Harmotame, 

PetalUe. 

Spodumene. 

Albite. 

PUchstone, 

Andkime. 

LeucUe, 

Feldspar* 

Periklin. 

Andalunte. 

Jiephdine. 

Figure-stonem 

Apophyllite* 

Cummingtonite, 

Thorite. 

Eudyalite, 

Gadoliniie. 

Schiller  Spar^ 

Fahlvnite. 

Epidote. 

Idocrase, 

Labradorite. 

Pyroxene. 
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(Quateroary.) 

*Ferrous,  alumiaic,  sodic  b  calcic  Sauasurite. 
^Aluminic,  calcic,  ferrous  &;  eerie  AUanite. 
^Aluminic,  potassic,  ferrous  8c 

litbic  Mica. 

^Magnesic,  calcic,  aluminic  & 

ferrous  (or  manganous)  Hornblende. 

^Calcic,    aluminic,    ferrous    & 

maoganous  Garnet. 

Axinite. 

Afpbitdix  to  Geitus  XII. 
(Combination  of  a  silicate  witli  a  fluoride.) 

^Aluminic  silicate  &  fluoride  Topaz, 

^Magnesic  silicate  &c  fluoride         Bmcite. 

(Combination  of  a  silicate  with  a  chloride.) 

*Ferrous  &  manganous  silicate 

b  ferric  chloride  Pyrosmalite, 

(Combination  of  a  silicate  with  a  borate  ) 

*Aluminic,  ferrous  (or  manga- 
nous) b  potassic  (or  sodic, 
lithic  or  magnesic)  Tourmaline, 

(Combination  of  a  silicate  with  a  carbonate.) 

^Bismuthic  Bismuth  Blende, 

(Combination  of  a  silicate  with  a  titanate.) 

*Calcic  Sphene, 

TOL.  II.  27 
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Genus  XIII.  Manganite. 
Cupric  Cupreous  Mafiganese. 

♦ZiDcic  '  R^d  ZinC'Ore. 

Baric  PsUomelane. 

Genus  XIV.    Alluminats. 

SxcTioir  A.    SiifPLB. 

Plumbic  Plumbo-Gummiie. 

SxcTiOK  B.    Mixed. 

•Chromic  fa  ferrous  Chrome-Ore. 

*Zincic  fc  magnesic  Automalite. 

*Glucinic  b  ferrous  Chrysoheryl. 

Genus  XV.    Mellate. 
Aluminic  Melliie. 

ORDER   II.   SULPHISALT. 

Genus  I.     Arseno-Sdlphite. 

Sectioit  a.    Simple. 

Argentic  tris-  Prowtite. 

Section  B.    Mixed. 

♦Cuprous  &  ferric  Tennantite. 

9 

Genus  IL     Antimono-Htpo-sulphite* 

Sectioit  A.    Simple. 

Argentic  Mynrgyriie. 


t 


THS   CHSIUCAL  AABANGEJCSNT.  315 

Argentic  tris-  Red  Silver. 

Argentic  hex-  Black  Silver. 

Plumbic  bis-  Zinkenite. 

SscTioir  B.    Mixed. 

*Cuprous  h  plumbic  Boumonite. 

^Cuprous,  zincic  b  ferrous  Fahlerz. 

Appendix  to  Genus  II. 
(CombinaCion  of  an  aDtimono-hypo*salphite  with  an  araeno-sulphite.) 

Cuprous  arseno-sulphite  &  ar- 
gentic antiraono-hypo-sulphite    Polybasite. 

Genus  111.    Antimono-Sulphite. 
Plumbic  di-ter-  Jamesonite. 


CLASS    V. 

Genus  I.    Absenide. 

Cobaltic 

Cobaliine» 

Nickelic 

Copper  Nkkd. 

♦Ferric 

Leucapyrite. 

Appendix  to  Obnus  I. 
(Combioation  of  an  araeoide  with  a  sulpiride.) 

Ferric  Mispickel. 

Genus  IL    Cabbonids. 

^Hydrous  Carbureited  Hydrogen. 

Biiuminotu  Coal. 
Bitumen. 
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*    Genus  III.    Antimonide. 
^Argendc  Antimonial  Silver* 

Appendix  to  Gxifus  III. 
(CombinatioD  of  an  antimonide  with  a  sulphide.) 

Nickelic  Nickel  Glance. 

Genus  IV.     Osmide. 
Iridic  Irid-osmium, 

Genus  V.     Mercuride. 
Argentic  JSTative  AmaJgam. 
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ALBITE. 

Very  distinct  crystals  of  this  species  arc  found  at  WilHamstown, 
(Mass.,)  where  it  is  associated  with  Dolomite  ?.  Some  of  the  crystals 
ere  three  quarters  of  an  inch  in  diameter,  tnd  highly  transparent.  They 
are  pretty  constantly  twin-crystals,  and  very  much  modified.  A  similar 
variety  is  also  found  at  Middletown,  occupying  druses  In  a  coarse 
grained  granite,  consisting  chiefly  of  Feldspar.  The  crystals  at  the  last 
mentioned  place  are  invariahly  compound. 

ALLANITE.     (See  Vol.  I.  p.  6.) 

The  variety  from  Iglorsoit  in  Greenland,  has  a  sp.  gr.  =  8-449.  Be- 
fore the  blow-pipe,  it  swells  up  on  first  feeling  the  heat,  but  on  contin- 
uing'the  heat,  it  melts  into  a  black  and  very  brittle  vitreous  pearl,  which, 
while  it  is  hot,  exhibits  a  honey  yellow  color,  and  becomes  greenish 
yellow  when  cold.  The  mineral  gelatinizes  in  nitric,  as  well  as  in  mu- 
riatic acid.    According  to  Strom  ever,  it  contains 

Silica  83021 

Alumina  15*226 

Protoaide  of  cerium        .....        21*600 

Protoxide  of  iron 15*101 

Protoxide  of  manganese 0-404 

Lime  11080 

Water  8000 

Alumocalcite. 

Massive.  Color  milk-white,  inclining  to  blue.  Fracture  conchoidal. 
Small  fragments  may  be  rubbed  to  pieces  between  the  fingera.  Sp.  gr. 
=a2'174.    Adheres  strongly  to  the  tongue. 

It  yielda  water  in  the  glass  tube,  and  becomes  opake  and  grey  colored 
when  exposed  to  heat  in  the  platina  forceps.  With  borai,  It  forns  a 
colorless  glass.  It  Is  soluble  In  salt  of  phosphorus,  with  the  excoplioB  oi 
a  siliea-skeletoo.  In  concentrated  muriatic  acid,  it  forms  a  transparest 
jelly.    KB&STBH  found  it  to  consist  of 

a?* 
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SUlea  ......       86- 

Lime  6*25 

Alumioa  2-28 

Water  4-00 

It  is  found  in  the  fiwures  of  iron-ttone  yeiofl  at  EybenatDck  in  Che 
Engebirge.    It  was  formerly  confounded  with  Opal. 

ANALCIME. 

In  large  crystals  In  trap,  at  Keweena  Point,  Lake  Superior. 

Anthophtllite.    (See  Vol.  I.  p.  26.) 

Its  angles  are  precisely  the  same  as  those  of  Hornblende,  with  which 
species  it  is  identical  in  ether  properties. 

APATITE. 

This  species  is  found  in  crystals  above  an  inch  in  length,  and  smaller, 
as  well  as  massive,  at  Middletown,  (Conn.),  in  granite.  Its  colors  are 
bluish  green,  greyish  and  pinkish  white.  It  is  associated  with  Colum- 
bite,  Uraniie  and  Albite. 

ARFWEDSONITE.    (See  Vol.  I.  p.  38.) 

JlnalysU. 

By  THOMSoif . 
Silica  60-60 

Peroiide  of  iron 86-14 

Deutozide  of  manganese 8  92 

Alumina                      2  49 

Lime                           1-66 

Water                         0*96 

ARRAGONFTE. 

Yery  beautiful  massive  varieties  of  this  mineral,  abound  at  Ball's 
Cave,  Schoharie,  (N.Y.)  It  forms  stalactites  and  stalagmites  of  a  mow? 
whiteness. 

Arsenical  Silter. 

If  ammillary,  or  consisting  of  very  thin  crystalline  coats.   Fraetnrs 
even.    Color  resembling  Native  Silver,  but  tarnished  exteraelly.     Jj 
tre  metallic,  shining  or  gUmmertng.    Sectile.    Britfle.    Streak 
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Before  the  blow-pipe,  It  emits  a  vtrong  traeideil  odor,  and  a  globule  of 
pure  nWer  remaiiiB,  surrounded  by  a  slag.  It  consists,  according  to 
Klaproth,  of 

Silver              12-75 

Arsenic S6*00 

Iron                  44-25 

Antimony 4-00 

It  occurs  at  Andreasberg  in  the  Hartz,  in  Estremadura  in  Spain,  and 
at  Koogsberg  in  Norway. 

Arseniubet  of  Manganese. 

Botryoidal.  Massive.  Composition  granular.  Fracture  uneven. 
Color  greyish-white.    Sp.  gr.  =  5-55. 

1.  In  tbo  air  it  becomes  coated  by  a  black  powder.  Before  the  blow- 
pipe, it  burns  with  a  blue  flame,  attended  by  a  white  smoke,  and  the 
odor  of  garlic.    It  is  soluble  in  nitric  acid. 

2.  Analy8i$. 

By  Kaatx. 

Manganese  ......         45-50 

Arsenic  51*80 

Oxide  of  iron  2-70 

3.  It  IS  found  in  Saxopy. 

BfiRZELINE. 

In  extremely  minute  white  crystals.  Lustre  vitreous.  Feebly  trans- 
lucent. It  is  fusible  with  difficulty  into  a  pale  glass,  and  gelatinizes 
with  heated  acids.    It  appears  to  be  anhydrous. 

Its  locality  is  Oalloro,  near  La  Ricia  in  the  Roman  states,  where  it  is 
accompanied  by  black  crystals  of  Garnet  and  phichbeck  Mica,  in  the  dni- 
Bf  cavities  of  an  augite-rock. 

BlOTINE. 

Fracture  vitreous  to  conchoidal.  Lustre  brilliant.  Color  white  or 
yetiowish.  Transparent.  Presents  double  refraction.  Hardness, 
scratches  glass.     Sp.  gr.  as  8*11. 

It  is  not  affected  by  the  blow-pipe,  and  is  only  pwtly  soluble  1a  aitric 
acid. 

It  Is  found  among  the  volcanic  debris  of  Teenvhit. 
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BLACK  TELLURIUM.    (See  Vol.  L  p.  68.) 

Jinalyns,  by  Berthibr,  of  a  variety  from  Nagyag.   8p.  gr.  =  6*84. 

Gold  6-70 

Tellurium  13  00 

Lead  63-10 

Antimony  4*50 

Copper  I'OO 

Sulphur  11*70 

BOTRYOGENE.  (See  Vol.  I.  p.  82.) 

Secondary  form. 

Fig.  497. 


M  on  M 119°  W 

a'   oaf Ill    00 

The  above  figure  does  not  perfectly  represent  the  crystals  of  BoCry- 
ogene,  inasmuch  as  I'ace  r  does  not  exist,  and  the  acute  lateral  edges  are 
bevelled,  the  bevelling  faces  meeting  underfill  44'.  The  lateral  planes 
striated  vertically,  and  less  perfectly  formed,  than  the  terminal  planes. 

BUCKLANDITE.     Dystome    Augite-Spar. 
Haidinoer.     (See  Vol,  I.  p.  93.) 

8p.  gr.  =s  8*945.    Rose ;  brilliant  crystals  in  the  lava  of  Lacher-See. 
1.  It  is  completely  soluble  in  muriatic  acid. 


Carbonate  or  Ccitiuic. 

In  thill,  four  sided  crystalline  plates  of  a  greybh-white  edor,  and  in 
•oalings  on  CeKte.    It  does  not  change  its  appeannc«,  though  it  loses 
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19  p.  c.  of  i^  weight  when  exposed  to  a  slight  red  heat.    It  occurs  in 
▼ery  small  quantity  at  Bastnaes  in  Sweden. 

Carbonate  of  Lime  and  Soda. 

Massive.  Cleavage  like  Calcareous  Spar.  Transparent.  Possesses 
double  refraction.  Before  the  blow-pipe  it  decrepitates  a  little,  becomes 
brown,  and  is  eventually  reduced  to  lime.  It  is  entirely  soluble  with  ef- 
fervescence in  nitric  acid.    It  contains 

Carbonate  of  lime 7000 

Carbonate  of  soda 14  00 

Water  97  , 

Peroxide  of  iron I'O 

Its  locality  is  not  known. 

CELESTINE.  jnaly,U. 

By  Dauribr. 
Sulphate  of  strontian 68*900 

Sulphate  of  lime  0*105 

Carbonate  of  lime  27*78& 

Oxide  of  iron  0*150 

Oxide  of  manganese 0*050    ■ 

Water  8-000 

Chonikrite. 

Massive :  compositioR  impalpable.  Fracture  uneven,  and  Imperfisct- 
ly  eonchoidal.  Lustre  glimmering,  or  dull.  Color  white,  with  shades 
of  yellow  and  grey.  Translucent,  often  only  on  the  edges.  Scratches 
Common  Salt ;  is  scratched  by  Fluor. 

I .  It  melts  before  the  blow^pipe  easily,  into  a  greyish  glass.  With 
borax,  it  slowly  melts  Into  a  glass  colored  by  iron.  It  is  easily  decora* 
posed  by  concentrated  muriatic  add. 

2.  jSnalysis, 

By  KOBELL. 

Silica                 8669 

Alumina            17*12 

Magneaia 22  60 

Lime                  1200 

Protoxide  of  iron 1-46 

Water                9'Oa 

8.  It  oecMn  in  rODoded  mavef  at  EIbi, 
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CHROME  ORE. 

Analysis, 

By  Abich. 
Alamina  11-85 

Protoxide  of  chrome 60-04 

Magnesia  7-45 

Protoxide  of  iroD 20*13 

CHRYSOCOLLA. 

It  appears  to  be  abundant  at  Keweena  Point,  Lake  Superior,  ia 
ntxion  with  the  trap  and  sandstone  formation.' 

CoBALTic  Galena. 

In  minute  moss-like  groups  of  crystals,  and  massive.  Cleavable. 
Lustre  '  metallic.  Color  lead-grey,  inclining  to  blue.  Opake.  Soila 
t  little. 

When  heated  before  the  blow-pipe,  it  splits  into  fragments,  and  com- 

municates  a  smalt-blue  color  to  borax. 

jinalysis. 

By  Du  Mbiczl. 
Lead  «2-8» 

Aneoic  22*47 

Sulphur  0-47 

Iron  211 

Cobalt  0-94 

-     Arsenical  pyrites 1-44 

It  oceuryin  a  vein  of  olay-alatOt  io  one  of  tli«  CUiwtha]  mioM  in  the 

Hartz. 

COBALT  PYRITES.  Cobaltic  Eruthleucone- 
Pyrites. 

Primary  form.    Regular  octahedron  ? 

Massive ;  composition  granular . .  •  impalpable.  Individ'* 
uals  indistinctly  cleavable.     Fracture  conchoidal,  uneven. 

Lustre  metallic.  Color  pale  steel-grey,  rarely  present- 
ing a  reddish  tinge. 

Hardness  =5-0...  6-0. 

1.  Heated  before  the  blow-pipe,  it  decrepitates  briskly.  Upon  char* 
^oal,  it  emits  tlie  odor  ol  sulphaious  acid,  and  melts  into  a  magnetic  glob« 
uHb,  which  it  a^el-grey  on  the  tpriace,  and  bronaEe-yellow  within. 
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3S 

2.  jfnaJyvw. 

By 

Webnekiitck. 

By  HifliiroEft. 

Sulphur 

•                               • 

42  26 

38*60 

Cobalt 

•                              • 

68*86 

48-20 

IroD 

•                               • 

2-30 

368 

Copper 

A.  a-  ^ 1  1. 

0-97          .        .        , 

14-40 

!                       t 

8.  It  Is  found  iD  bodi,  at  Riddarbyttan  in  Sweden,  in  gneiss. 


COLUMBITE. 

A  very  interesting  deposit  of  this  species  has  lately  been  discovered  at 
Middletown,  (Conn.)  It  exists  in  granite.  The  crystals  are  occasion- 
ally distinguished  for  their  regularity  and  high  degree  of  lustre,  and  are 
▼ery  generally  of  unusual  dimensions  for  the  species.  One  of  these  in 
the  possession  of  Mr.  F.  Merrick,  the  discoverer  of  the  locality, 
weighs  three  or  four  ounces.  Several  of  the  angles  of  the  annexed  fig- 
ure were  obtained  by  means  of  the  reflective  goniometer. 

Fig.  498. 
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Associated  with  the  crystals  of  Colambite  are  Apatite,  Uranite  and 
AIMt  . 
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Copper  Ptrites.    (See   YeUow   Capper  Pyriies, 
Vol.  II.  p.  283.) 

CUPREOUS  ANGLESITE.    (See  Vol.  1.  p.  169.) 

Fig.  499. 


/ 

M  on  T        -  9b^  46f      \      b  onb        -        -        lld^* 

Cleft vsge,  very  perfect  pamllel  to  M ;  less  so  parallel  to  e.    Fig.  156 
is  probably  a  compouDd  crystal. 

CUPREOUS  BISMUTH.    (See  Vol.  I.  p.  160.) 

Ancdysis. 

By  H.  Frick. 
Sulphur  16-61 

Bismuth  86-45 

Lead  8606 

Copper  10*58 

EDINGTONITE.    (See  Vol.  I.  p.  178.) 

Inclination  of  a  on  a  ovei  the  summit  =  129<^  8' ;  of  6  to  d  =  92o  41'. 
It  \b  referred  by  Haidinoer  to  the  genus  Feldspar. 

FLUOR. 

It  U  very  abundant  on  the  banks  of  tlie  Muscolonge  lake,  in  the  town 
of  Alexandria,  JeflTerson  co.  (N.Y.)  It  occurs  with  Calcareous  Spar  in 
cavities  in  gneiw.  It  is  limpid  and  colorleps,  or  slightly  tinj^ed  with 
green,  and  in  cubical  crystals  of  very  great  size,  sometimes  above  a  idot 
in  diameter. 


APPENDIX.  325 

FoRSTERiTE.     (See  Vol.  I.  p.  214.) 

Its  cleavage,  perpendicular  to  the  axis,  is  very  distinct.  Hardness 
=  about  70. 

FowLERiTE.     (See  Manganese  Spar.) 
Gansekothig-Erz. 

Mammillary.  Color  yellow  or  pale  green.  Lustre  resinous.  Frac- 
ture conchoidal.  Translucent.  Shining,  with  a  white  streak.  Hard- 
ness =20..  .30. 

Before  the  blow-pipe,  it  emits  copious  fumes  of  arsenic,  and  fuses  into 
a  blackish  scoria ;  when  the  heat  is  continued  on  charcoal,  the  scoria 
melts,  and  yields  a  button  of  silver,  but  the  slag  contains  metallic  iron, 
which  strongly  affects  the  magnet.  It  is  supposed  to  be  an  arseniate  of 
silver  and  iron. 

It  occurs  mostly  in  the  mines  of  Clausthal  in  the  Hartz,  where  it  is  of 
some  importance  as  an  ore  of  silver.  It  is  likewise  met  with  in  Corn- 
wall, and  at  Allemont  in  Dauphiny. 

Gigantolite. 

A  mineral  composed  of  alumina,  lime  and  iron,  found  in  the  granitic 
rocks  of  Tam61a  in  Finland. 

Green  Vitriol. 

Massive,  granular.  Lustre  dull.  Color  sometimes  a  fine  green, 
more  often  of  a  greyish  green. 

1.  It  dissolves  readily,  and  without  alteration,  in  muriatic  acid ;  slow- 
ly in  ammonia,  and  rapi'ily  in  carbonate  of  ammonia. 

2.  Analysis. 

Dy  l^ERTIIIER. 

Deutox'uie  of  copper  -----  66-20 

Sulphuric  acid  ...        -        -  16*60 

Water  17-40 

8.  It  is  fuuDd  in  Mexico. 

HUMBOLDTILITE. 

In  right  square  pri<ims.  Lustre  vitreous.  Serot-transpsrcnt  Frac- 
ture uneven.  Color  yellow,  or  yellowish  grey.  Hardness  ss  5'00.  8p ; 
gr.ss  8*104. 

TOL.  II.  28 
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1.  It  fuaes  easily  before  the  blow-pipe  ioto  a  spongy,  duning  and 


CranspareDt  glaca ;  with  acids  it  forms  a  jelly. 

2.  Analytia. 

By  MONTICELLI  &  COVELLI. 

Silica  5416 


Lime 

31-67 

Magnesia 

8-83 

Alumina 

0-50 

Oxide  of  iron    . 

200 

Soda 

000 

Potash 

000 

By  KoBKi.] 
43-96 
31-96 

6-10 
11-20 

232 

4-28 

0-38 


3.  It  occurs  among  the  ejected  minerals  of  Mount  Vesuvius. 

Hydroboracite.  Hess.  (See  Neues  Jahrbuch  fur 
Min,  Geog.  GeoL  u.  Petre.  von.  Leonhard  u;  Bbonn, 
1834.     p.  353.) 


IRIDOSMINE. 


(See  Vol:  I,  p.  281.) 

Fig.  600. 


P  on  z 


118° 


Sp.  gr.  =19-38  . . .  19  47. 

The  crystals  are  shorter  than  in  the  annexed  figure.  Color  (in  white. 
Hardness  7s7-0.  Undergoes  no  change  before  the  blow-pipe,  and  emits 
no  odor.  They  are  found  in  the  gold-sands  of  Newraosk  95  wersts  ftY>m 
Catharineburg,  and  in  many  other  places  in  the  Ural. 

Crystals  from  Nischne  Tagil  have  the  same  form,  but  a  lead-jgrey  col- 
or  and  a  Sp.  gr.  ss21'118.  Before  th?  blow-pipe  their  surface  becomes 
doll,  turns  black  «nd  gires  out  the  smell  of  osmium. 
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ISOPYRE.     Isopyric  Quartz.  Haidinger.    (See 
Vol.  I,  p.  287.) 

It  forms  compact  masses  occasionally  two  inches  in  diameter  in  the 
granite  of  St.  Just  near  Penzance,  where  it  occurs  associated  with  Tin 
Ore  and  Tourmaline.    The  Taehylite  is  found  in  basalt  and  wacke,  at 
Sasobahl  near  Gottingcn. 

KUPAPHRITE.     (See  Vol.  I,  p.  295.) 

It  is  found  at  the  mines  of  Cohonas  do  Campo  in  Brazil,  associated 
with  Quartz  and  Magnetic  Iron  Pyrites. 

LAUMONITE. 

It  is  found  in  considerable  quantity  at  Kcweena  Point,  Lake  Superi- 
crr,  in  amygdaloid.  Its  color  is  reddish  white,  sometimes  nearly  brick- 
red,  and  its  structure  coarse  granular.  It  is  mingled  with  Calcareou.s 
Spar,  and  appears  to  be  less  prone  to  decomposition  than  the  white 
varieties. 

LEADHILLITE.     (See  Vol.  II,  p.  6.) 

The  primary  form  of  this  species  according  to  Haidinger  and 
Brewstf.r  is  prismatic,  instead  of  rhombohedral.  The  led  hand  e  fig. 
276,  inclines  to  the  central  e  under  120°  20',  and  the  central  e  to  that 
on  the  right  hand  under  119°  60' ;  a  on  the  left  hand  e  =90°  29'. 

NATRON.     (See  Vol.  II,  p.  77.) 

It  is  often  okscrved  within  the  ciater  of  Vesuvius  sublimated  among 
the  crevices  of  hot  lava.  It  is  common  also  on  the  walls  of  old  mines 
and  cellars.  The  most  abundant  deposit  is  the  soda-lakes  of  Egypt ;  it 
likewise  occurs  in  the  hotr.prings  of  Carlsbad  in  Bohemia  and  Rykum  in 
Iceland. 

Onkosin. 

Mas^iive:  composition  impalpable.  Fracture  splintery  to  imperfectly 
conchoidal.  Color  light  apple-green,  to  greyish  and  brownish.  Lustre 
vitreous  to  resinous.  Translucent.  Hardness  between  2*0  and  30.  Sp. 
gr.=2  80. 

1.  Before  the  blow-pipe,  swells  up  and  easily  melts  into  a  white, 
blebby,  vitreous  and  somewhat  translucent  glass.  With  borax,  it  grad- 
ually forms  a  transparent  and  colorless  glass. 
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2.  Jlnalyais. 

By  KOBBLL. 


Silica 

Alumioa 

Magnesia 

Protoxide  of  iron 

Potash 

Water 


52*52 
80  88 
8-82 
0-80 
6-38 
4-60 


3.  It  occurs  in  small  roundish  masses  in  Dolomite  at  Poasegen  near 
Tamsweg  in  Salzburg.     It  closely  resembles  Figure-Stone. 

PHILLIPSITE.      Staurotypous   Kouphone- 
Spar.     Haidinger. 

Crystalline  form,  scarcely  different  from  that  of  Hanno- 
tome. 

Lustre,  color,  transparency  and  hardness  also  identical 
with  those  of  the  same  species. 

Sp.  gr.  =2'0...2-2. 


1.  AnalysU. 

Silica 

By  Gmeliit. 

from  MarbuT]; 
4802 

Alumina 

22*61 

Potash 

7-60 

Liino 

6*66 

Water 

•                  4         .                            •                           ft 

16-75 

k  f\ttt*ttfa    in   InrrrA 

trana1ti/*Ark#  <*rTrafa1a     in   #K 

A      On«rS>tAB    t\f      t^^tr^mwA 

loid  at  the  Giant*s  Causeway  in  Ireland ;  forming  groups  of  sheaf-sbape 
aggregations  at  Capo  di  Bovc  near  Rome ;  at  Aci  Reale,  on  the  eastern 
coast  of  Sicily,  Marburg  in  Hessia,  Lowenstein  in  Silesia  and  among  the 
Lavas  of  Vesuvius.  The  specimens  from  Aci  Reale  present  elongated 
crystals,  which  adhere  closely  together,  and  radiate  from  a  centre  in 
globular  concretions.  It  has  also  been  found  with  Gmelinite  i&  the  isl- 
and of  Magee,  Antrim  county,  in  minute  flesh- red  colored  crystals, 
coating  cavities  of  amygdaloid. 

Purple  Copper-Ore,     (See  Variegated  Copper.) 


▲PPEKDIX.  329 

Ptbosrlebite. 

Massive.  Cleavage  parallel  with  the  faces  of  a  rhombic  prifoi. 
Fracture  uneven  and  splintery.  Lustre  on  the  cleavage  faces  feebly 
pearly,  in  other  directions  it  is  dull.  Color,  apple-green  to  light  green- 
ish grey.  Hardness  between  2*5  and  3*5.  Sp.  gr.  :=2-74.  Streak 
white. 

1.  Before  the  blow-pipe  it  fuses  with  difficulty  into  a  greyish  glass. 
With  borax,  it  slowly  yields  a  glass  colored  by  chrome.  It  is  decompo- 
sed, when  in  the  state  of  powder  by  concentrated  sulphuric  acid. 

2.  Analysis. 

By  KoBELL. 

Silica                          .       " 3703 

Alumina             18-60 

Magnesia 31*62 

/    Protoxide  of  iron 3*62 

Green  oxide  of  chrome 1*43 

Water                                 1100 

3-  It  occurs  at  Elba  with  Chonikrite.  It  seems  to  be  closely  rela- 
ted to  Picrolite. 

Raphtllile.    (See  Hornblende.) 
Retinalite.     (See  Serpentine.) 

RHOMB  SPAR.     (See  Vol.  11,  p.  164.) 

JlncUysis. 

By  Strometkr. 

Magnesia                     .        4106        .  .        .        42-40 

*   Protoxide  of  iron                   8*57  7*47 

Oxide  of  manganese    .          0-43  0*62 

Carbonic  acid                       48*94  49-67 

SASSOLIN.     (See  Vol.  II,  p.  171.) 

The  deposit  of  this  mineral  occurs  within  the  crater  of  Volcano,  one  of 
the  Liparl  Islands,  where  it  forms  thin  coatings  on  the  surface  of  sul- 
phur, and  around  the  openings,  whence  the  subterranean  exhalations 
are  discharged.  The  variety  deposited  by  the  lagunes  of  Tuscany  and 
the  hot-springs  of  Sasso  is  of  a  greyer  color,  and  harder  than  that  from 
Volcano.  According  to  Klaproth,  it  contains  11  p.  c.  of  sulphate  of 
magnesia,  and  8  p.  c.  of  sulphate  of  lime. 
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For  economical  purposen,  it  is  obtained  at  Pomorance  in  Tuicanj,  bj 
oauADg  the  volcanic  vapora  which  arise  in  that  vicinity  to  peas  thro«i|^ 
water,  and  then  evaporating  the  impregnated  fluid  in  leaden  veasels. 

Silicate  of  Cerium. 

In  regular  hexagonal  prisms.    Cleavage  parallel  to  the  axis  of  the 
prism.    Color  pale,  yellowbh  brown.    Translucent. 

It  is  found  with  Emerald  in  Dolomite  at  Santa  F6  de  Bogota  in  Peru. 

SODA-NITRE.     (See  Vol.  II,  p.  186.) 

This  salt  is  employed  in  the  manufacture  of  nitric  acid  and  salt-peCre. 

Steinmannite. 

Primary  form.    Cube.     Secondary  form.    Regular  octahednm. 

Cleavage  parallel  to  the  cube  imperfect  and  scarcely  visible.  Frac- 
ture uneven.  Surface  of  the  crystals  smooth.  Lustre  metallic  Cokir 
pure  lead-grey.  Hardness  =2*6.  Sp.  gr.  =6*833.  Compound  Vari- 
eties. Botryoidal.  Massive,  composition  fine  granular.  Id  some 
varieties  a  curved  lamellar  composition  is  visible.  CompoaitJon  .also 
coifapact,  sometimes  porous. 

1.  When  heated  before  the  blow-pipe,  on  charcoal,  it  decrepitates 
with  violence.  Its  powder  heated,  emits  the  odor  of  sulphurous  add, 
and  a  metallic  globule  remains  as  in  the  case  of  Galena,  but  which  fi- 
nally yields  a  distinct  bution  of  silver.  It  appears  to  consist  of  lead, 
antimony,  silver  and  sulphur. 

2.  It  is  found  at  Przibram  with  Quartz,  Blende  and  Iron  Pyrites. 

TiTANI FERGUS    CeRITE. 

Color  blackish  brown.  Lustre  vitreous.  Fracture  conchoidal.  Hard- 
ness equal  to  that  of  Gadolinite.  When  heated  it  swells  up ;  It  is  acted 
cipon  both  by  acids  and  alkalies. 

Analysis. 
By  Laugier. 


Oxide  of  cerium 

Oxide  of  iron 

Lime 

Alumina 

Water 

Oxide  of  manganese 

Silica 

Oxide  of  titanium 

It  is  found  on  the  Coramandel  coast. 


3600 

IdOO 
800 
600 

11-00 
1-80 

1900 

soa 


APPENDIX.  331 

URAN- BLOOM. 

In  small  crystalline  flakes.  Color  brisht  yellow,  be- 
tween lemon-yellow  and  sulphur-yellow.  Opake  with  lit- 
tle lustre. 

1.  When  slightly  heated  before  the  blow-pipe,  its  color  becomes  or- 
ange-yellow. It  is  soluble  with  e/fervescence  in  acid,  yielding  a  yellow 
solution,  which  afibrds  a  brown  precipitate  with  prussiate  of  potash,  thus 
proving  it  to  be  a  carbonate  of  uranium. 

2.  It  occurs  in  silver  veins  ^t  Joachimsthal  in  Bohemia,  with  Pitch- 
blende and  Pharmacol ite. 

Uranite. 

It  is  found  in  small  quantity  in  thin  yellow  scales  at  Middletowo, 
(Conn.)  where  it  exists  in  granite  associated  with  Columbite,  Apatite 
and  Aibite. 

ViLNADIATE    OF    LeAD. 

There  appears  to  be  no  reason  for  separating  this  mineral  from  Pyro- 
inorphite.  It  is  imperfectly  crystallized  in  hexagonal  prisms,  and  bo- 
tryoidal,  as  well  as  in  thin  coatings.  Color  straw-yellow  to  reddish- 
brown.  Opake  and  dull.  Before  the  blow-pipe,  in  a  pair  of  forceps,  it 
fuses,  and  on  t:ooling  retains  its  yellow  color ;  If  kept  for  some  time  in 
fusion,  however,  it  is  changed  into  a  steel-grey  porous  mass,  which  upon 
charcoal,  yield  immediately  globules  of  lead.  Alone,  on  charcoal,  it  fu- 
ses readily,  exhales  the  odor  of  arsenic,  is  reduced,  and  leaves,  after 
heating  in  the  inner  flame,  a  steel-grey,  very  fusible  slag,  which  exhib- 
its the  reactions  of  chromium.  It  forms  green  solutions  with  the  sul- 
phuric and  muriatic  acids,  and  a  beautiful  yellow  solution  with  nitric 
acid.    The  variety  from  Mexico,  according  to  Berzelius,  consists  of 

Chloride  of  lead 26-88 

Vanadiateoflead 74-00 

Hydrous  ox.  iron 0-67 

It  occurs  at  Wanlockhead  in  Dumfriesshire,  sprinkled  over  Calamine. 


END  OF  THE  SECOND  VOl^UME. 


